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United  States  Forest  Ozark-St.  Francis 
Department  of  Service  National  Forests 
Agriculture 


P.0,  Box  1008 
Russellville,  AR  72811 
501-968-2354 


Reply  to:  1950=3/1600 


Date:  March  2,  1993 


Dear  Reader: 

Enclosed  is  the  Final  Environmental  Impact  Statement  (EIS)  said  the  Record 
of  Decision  permitting  a state  park  to  be  developed  on  the  top  of  Mt. 
Magazine  by  the  Arkansas  Department  of  Parks  and  Tourism. 

Alternative  D was  chosen  because  it  is  well  balanced,  considering  the  long 
term  needs  of  the  public,  while  protecting  the  environmentally  sensitive 
mountain  top.  Alternative  D includes  facilities  that  are  necessary  for  the 
Department  of  Parks  and  Tourism  to  provide  economical  year-round  operation 
and  maintenance  of  a state  park.  The  planned  construction  affects  less 
than  one  percent  of  the  mountain’s  total  environment.  Included  are  a 
lodge,  cabins,  restaurant,  pool  and  conference  center  with  associated  water 
and  sanitation  facilities  in  the  vicinity  of  the  former  lodge  and  cabin 
site;  as  well  as  improvement  of  existing  camping  and  picnic  facilities. 
Additional  hiking  trails,  administrative  and  visitor  information  facilities 
and  a reconstructed  homestead  are  also  part  of  the  plans. 

if  you  commented  during  the  public  scoping  period  or  during  the  Draft  EIS 
period,  you  should  feel  some  ownership  in  this  project.  Scoping  comments 
were  used  to  identify  the  issues  and  formulate  the  alternatives  which  were 
explored  in  the  EIS.  Comments  received  during  the  Draft  stage  were  used  to 
refine  some  analyses  and  strengthen  mitigation  measures.  The  response  to 
comments  are  found  in  Appendix  Q of  the  EIS. 

The  Mt.  Magazine  project  is  unique  in  many  ways.  From  the  beginning,  an 
Environmental  Review  Committee  was  formed  to  provide  information  and  review 
during  the  process.  Members  of  this  committee  included  Arkansas  Natural 
Heritage  Commission,  Arkansas  Nature  Conservancy,  Arkansas  Game  and  Fish 
Commission,  U.  S.  Fish  and  Wildlife  Service,  Arkansas  Historic  Preservation 
Program,  Mt.  Magazine  Association,  Arkansas  Conservation  Coalition, 

Arkansas  River  Valley  Area  Council  and  Arkansas  Wildlife  Federation. 

Much  of  the  EIS  is  a result  of  their  hard  work  and  input.  The  project  Is 
also  a unique  partnership  between  the  Arkansas  Department  of  Parks  and 
Tourism  and  the  Forest  Service.  This  partnership  will  continue  in  the 
future  as  the  two  agencies  cooperate  in  the  areas  of  education, 
interpretation,  habitat  improvements,  law  enforcement  and  wildfire 
.suppression. 
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If  you  are  interested  in  an  overview  of  the  document,  read  the  executive 
summary  beginning  on  page  1.  A table  of  contents  immediately  follows  the 
executive  summary.  You  may  also  be  interested  in  the  specifics  about 
alternative  D found  on  page  2-15.  or  the  mitigation  found  on  page  4-53. 

Far  further  information,  feel  free  to  contact  the  individuals  listed  inside 
the  cover  of  the  EXS. 

Sincerely, 


RICHARD  W.  DAVIES,  Executive  Director 
Arkansas  Department  of  Parks  L Tourism 
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Abstract 


This  environmental  impact  statement  presents  five  alternatives  for  development  of  a state  park 
facility  on  Mt.  Magazine.  These  alternatives  range  from  no  new  action,  to  development 
facilities  which  meet  the  highest  projected  level  public  use  while  still  remaining  economically 
viable.  Effects  of  each  alternative  on  the  physical  and  biological  environment  and  on  social  and 
economic  conditions  are  presented.  Alternative  D is  the  Forest  Service’s  and  Arkansas 
Department  of  Parks  and  Tourism’s  preferred  alternative. 


* 


EXECUTIVE  SUMMARY 


I.  Purpose  and  Need 

The  purpose  and  need  for  this  project  is  to  provide  a level  of  developed  recreation  in 
cooperation  with  Arkansas  Department  of  Parks  and  Tourism  on  top  of  Mt.  Magazine  to  meet 
local  desires  for  lodge-type  and  associated  recreation  facilities  while  protecting  the  mountain 
environment  as  directed  by  the  Forest  Plan  and  Record  of  Decision. 

This  Environmental  Impact  Statement  (EIS)  describes  options  for  the  redevelopment  of 
Mt.  Magazine.  The  U.S.  Forest  Service  has  managed  Mt.  Magazine  since  1934,  and  in  1989 
granted  a special  use  permit  to  the  Arkansas  Department  of  Parks  and  Tourism  for  the 
development  and  operation  of  a state  park  on  approximately  2,200  acres  of  U.S.  Forest  Service 
lands  on  Mt.  Magazine.  Both  agencies  recognize  the  need  to  preserve,  protect,  and  enhance  the 
ecological  and  cultural  resources  of  Mt.  Magazine,  while  promoting  recreational  use  of  the 
Mountain.  This  document,  therefore,  describes  the  environment  to  be  affected  and  the 
significant  environmental  effects  of  several  development  scenarios,  including  the  No  Action,  No 
Change  Alternative.  The  information  provided  in  this  EIS  will  be  used  by  the  U.S.  Forest 
Service  in  cooperation  with  the  Arkansas  Department  of  Parks  and  Tourism  to  select  the 
altemative(s)  that  will  best  meet  these  objectives. 

Considerable  controversy  has  evolved  over  the  redevelopment  of  Mt.  Magazine; 
therefore,  public  listening  sessions  were  held  prior  to  the  development  of  this  document  to 
determine  what  the  public  prefers  in  the  form  of  goods,  services,  uses,  and  environmental 
conditions  on  the  Mountain.  Public  concerns  were  consolidated  into  six  major  issues: 
economics;  opportunities  for  public  use;  environmental  protection;  impacts  on  proposed, 
endangered,  threatened,  or  sensitive  (PETS)  species;  location  of  developments;  and  preservation 
of  cultural  heritage. 

This  EIS  was  prepared  in  accordance  with  the  requirements  of  the  National 
Environmental  Policy  Act  (NEPA)  of  1969  as  Amended,  the  Council  on  Environmental  Quality 
(CEQ)  regulations  for  preparation  of  an  EIS,  and  regulations  promulgated  under  the  National 
Forest  Management  Act  (1976). 

II.  Alternatives 

A.  Summary  of  Process  Used  to  Formulate  Alternatives 

Five  alternatives  representing  different  development  strategies  on  Mt.  Magazine  were 
formulated  over  a nine-month  period  and  are  based  on  the  following: 

• Arkansas  Department  of  Parks  and  Tourism  1988  Prospectus  for  Mt.  Magazine 
State  Park. 

• Management  concerns  and  requirements  set  forth  in  the  Special  Use  Permit. 

• Comments,  issues  and  concerns  from  public  listening  sessions  held  in  December 
1989  and  June  and  July  1990. 

• Environmental  Review  Committee  (ERC)  comments  on  draft  alternatives. 

• Input  from  other  agencies  regarding  the  presence  and  location  of  PETS  species. 

• Presence  and  location  of  important  cultural  resources. 
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• Previous  engineering  feasibility  studies. 

• The  location  of  the  Special  Interest  Area  and  the  proposed  Research  Natural  Area 
(RNA)  on  the  slopes  of  Mt.  Magazine. 

The  process  involved  development  of  alternatives  that  not  only  addressed  management 
concerns  and  proposals,  but  were  also  responsive  to  issues  and  concerns  raised  by  the  public  and 
various  state  and  federal  agencies.  Draft  alternatives  were  modified  to  reflect  this  input  on  the 
level  of  development,  types  of  facilities,  and  recreational  uses  for  the  Mountain. 

Based  on  the  results  of  field  studies  for  this  EIS,  the  locations  of  developments  were 
either  moved,  to  avoid  any  potential  negative  effects  on  the  Mountain’s  resources,  or  eliminated 
from  further  consideration  or  detailed  study.  Those  actions,  locations,  and  uses,  and  the 
rationale  for  their  removal,  are  presented  in  Chapter  2.0. 

B.  Presentation  and  Comparison  of  Alternatives 

Five  alternatives  were  considered  for  detailed  study  in  this  EIS.  A comparison  of  the 
alternatives  is  briefly  described  in  the  following  paragraphs. 

Alternative  A is  the  No  Action,  No  Change  Alternative.  Under  this  alternative,  the 
U.S.  Forest  Service  would  continue  operation  according  to  the  Land  and  Resources  Management 
Plan  for  the  Ozark-St.  Francis  National  Forests  (1989g).  The  slopes  of  the  Mountain,  currently 
designated  as  a Special  Interest  Area,  will  continue  to  be  studied  by  the  U.S.  Forest  Service  for 
RNA  status.  Visitor  use  is  lowest  under  this  alternative;  however,  visitor  control  and  regulation 
is  limited.  Visitation  of  the  Mountain  is  expected  to  increase  with  the  recent  designation  of 
Highway  309  as  a U.S.  Forest  Service  Scenic  Byway.  The  least  amount  of  resource 
commitments  are  expended  under  this  alternative.  Limited  visitor  control  and  regulation  will 
continue  to  result  in  habitat  degradation,  plant  species  trampling,  unauthorized  collection  of  plant 
species,  vandalism  of  historic  structures,  improper  waste  disposal  in  high-use  areas,  and 
recreational  activities  outside  of  designated  areas.  Species  and  habitat  losses  may  occur  through 
natural  succession  and  species  and  habitat  management  prioritization.  The  continued  existence 
of  most  PETS  species  will  be  promoted  because  of  low  visitation  and  use.  Daytime  recreational 
uses  and  overnight  primitive  camping  opportunities  will  continue.  The  educational  and  research 
potential  of  the  area  is  least  developed  under  the  No  Action,  No  Change  Alternative.  Current 
trends  in  income,  earnings,  and  labor  force  will  continue.  Daily  management  will  continue  to 
be  the  responsibility  of  the  U.S.  Forest  Service.  Annual  operation  and  maintenance  costs  are 
the  lowest  under  the  No  Action,  No  Change  Alternative  and  are  provided  by  the  U.S.  Forest 
Service. 

Alternative  B provides  a low  level  of  development,  and  was  developed  in  response  to 
public  input  that  favored  the  reconstruction  of  mountaintop  facilities  that  had  historically  been 
present  on  the  Mountain.  The  daily  management  of  Mt.  Magazine’s  facilities  would  become  the 
responsibility  of  the  Arkansas  Department  of  Parks  and  Tourism.  The  amount  of  vegetation 
removal,  grading,  soil  compaction,  acres  affected  by  a change  in  use,  and  visitation  is  the  second 
to  the  lowest  under  this  alternative.  Species  and  habitat  losses,  and  plant  species  trampling  from 
visitation,  will  increase  over  Alternative  A but  will  be  minimized  by  vegetation  management 
implemented.  Unauthorized  collection  of  plant  species,  vandalism  of  structures,  improper  waste 
disposal,  and  recreational  activities  outside  of  designated  areas  will  be  eliminated  by  the  presence 


of  full-time,  on-site  state  park  personnel.  Continued  existence  of  most  PETS  species  will  be 
favored  as  a result  of  restricted  use  areas.  There  is  the  potential  for  effects  on  those  PETS 
species  located  near  the  old  lodge  site  on  the  south  side  of  the  Mountain.  Species  and  habitat 
protection  at  this  location  will  be  needed  to  mitigate  effects  on  PETS  species.  The  educational 
and  research  potential  of  the  Mountain  is  increased  over  Alternative  A,  but  is  the  second  to  the 
lowest  of  the  five  alternatives.  Surface  runoff  and  soil  loss  (i.e.,  erosion)  are  increased  over 
Alternative  A.  No  discernable  differences  in  surface  runoff  exist  between  Alternatives  B,  C, 
and  D.  Total  soil  loss  (i.e.,  tons  per  year)  after  development  of  this  alternative  is  completed  is 
the  lowest  of  the  development  alternatives.  Average  soil  loss  per  acre  per  year  after 
development  is  completed  is  highest  under  this  alternative.  The  effects  of  these  increases, 
however,  are  negligible.  The  amount  of  wastewater  discharged  is  the  lowest  of  the  four 
development  alternatives.  First  costs  for  construction  of  new  facilities  and  structures  is  the 
lowest  of  the  four  development  alternatives,  and  annual  operation  and  maintenance  costs  are  the 
second  to  the  lowest.  Estimated  yearly  revenues  and  annual  profits  are  the  third  to  the  highest 
of  all  alternatives.  The  availability  of  Mt.  Magazine  to  a more  diverse  population  is  increased 
with  new  lodging  facilities,  and  public  safety  is  increased,  while  recreational  opportunities,  with 
the  exception  of  hunter  access  to  the  slopes  at  Mt.  Magazine,  remain  the  same.  An  increase  in 
the  disturbance  of  the  number  of  sites  eligible  for  the  National  Historic  Register  will  occur,  but 
is  the  second  to  the  lowest  of  all  five  alternatives.  An  increase  in  income,  earnings  and  labor 
force  and  a decrease  in  unemployment  will  occur  under  this  alternative  and  are  the  second  to  the 
lowest  of  all  five  alternatives. 

Alternative  C was  formulated  in  response  to  public  desires  for  the  development  of  Mt. 
Magazine  for  expanded  scientific  research  and  educational  use.  Use  of  the  Mountain  by  the 
public,  and  by  scientific  research,  educational,  and  conservation  organizations  would  be 
promoted  under  this  alternative  and  regulated  through  a registration/reservation  system  at  the 
proposed  state  park  entrance.  Facilities  such  as  multi-purpose  laboratory,  library,  and  group 
facilities  would  be  provided  in  support  of  these  activities.  No  discernable  difference  exists 
between  Alternatives  C and  B with  respect  to  the  total  area  affected  by  construction  (i.e. , amount 
of  vegetation  removed  during  construction,  grading,  soil  compaction),  acres  affected  by  a change 
in  use,  surface  runoff,  vegetation  management,  unauthorized  collection  of  plant  species, 
vandalism  of  structures,  improper  waste  disposal  and  projected  first  cost  for  construction.  Total 
soil  loss  (i.e.,  tons  per  year)  after  development  of  this  alternative  is  completed  is  the  second 
highest  of  the  four  development  alternatives;  however,  average  soil  loss  per  acre  per  year  is 
similar  to  Alternative  B.  Continued  existence  of  most  PETS  species  will  be  favored  as  a result 
of  restricted  use  areas.  Recreational  use  outside  of  designated  areas  and  direct  and  indirect 
effects  on  species  and  habitats,  particularly  PETS  species,  is  expected  to  be  the  lowest  under  this 
alternative.  The  proposed  development  of  the  conference  center  complex  with  lodging  facilities 
on  the  south  side  of  the  Mountain  has  the  potential  to  affect  PETS  species  at  this  location. 
Species  and  habitat  protection  measures  will  be  needed  under  this  and  the  other  alternatives  to 
mitigate  effects  on  PETS  species.  Realization  of  the  educational  and  research  potential  of  the 
Mountain  is  the  highest  of  all  five  alternatives  under  Alternative  C.  Recreational  opportunities 
will  remain  the  same  as  Alternative  B.  Annual  operation  and  maintenance  costs  are  the  third 
lowest  of  the  five  alternatives.  Estimated  yearly  revenues  and  annual  profits  are  the  second  to 
the  lowest  of  the  five  alternatives.  Visitation  to  the  Mountain  under  Alternative  C is  expected 
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to  be  the  third  highest  of  the  alternatives  (i.e.,  higher  than  Alternatives  A and  B),  and  the  types 
of  overnight  facilities  provided  under  this  alternative  will  increase  the  opportunities  for  use  of 
the  Mountain  by  a more  diverse  population,  particularly  groups.  The  number  of  sites  eligible 
for  the  National  Historic  Register  that  will  be  disturbed  under  this  alternative  is  similar  to 
Alternative  B,  and  is  the  second  highest  of  all  the  alternatives.  An  increase  in  earnings  and 
labor  force  and  a decrease  in  unemployment  over  Alternative  B will  occur.  No  discemable 
change  in  income  will  occur  over  Alternative  B.  Earnings,  employment  opportunities,  and 
income  are  the  third  lowest  of  all  of  the  alternatives. 

Alternative  D provides  the  size  facilities  and  operations  necessary  for  economical,  year 
round  operation  and  maintenance  of  a state  park.  Recreational  opportunities  are  expanded  in 
conjunction  with  the  available  overnight  facilities.  Visitation  of  the  Mountain  is  second  to  the 
highest  under  this  alternative.  The  area  affected  during  facility  construction  is  second  highest 
of  the  alternatives;  however,  no  discemable  differences  exist  between  Alternatives  B,  C,  and  D 
for  the  area  affected  by  change  in  use.  Species  and  habitat  losses  and  plant  species  trampling 
is  expected  to  be  the  second  to  the  highest  of  the  five  alternatives,  but  can  be  offset  by  increased 
visitor  control  and  vegetation  management  techniques.  The  continued  existence  of  most  PETS 
species  will  continue  to  be  favored  because  of  the  restricted  use  areas.  There  is  the  potential 
for  effects  on  those  PETS  species  located  near  the  old  lodge  site  on  the  south  side  of  the 
Mountain.  Species  and  habitat  protection  measures  necessary  for  maintaining  the  continued 
existence  of  the  PETS  species  at  this  location  will  be  needed,  and  the  level  of  effort  and 
expenditures  for  PETS  species  protection  will  be  second  to  the  highest  of  the  five  alternatives. 
Unauthorized  collection  of  species,  vandalism  of  structures,  improper  waste  disposal,  and 
recreation  activities  outside  of  designated  areas  will  be  eliminated  by  the  presence  of  full-time, 
on-site  state  park  personnel  under  this  and  the  other  development  alternatives.  The  educational 
and  research  opportunities  of  this  alternative  and  of  Alternative  E will  be  second  highest. 
Recreational  opportunities  will  be  increased  over  Alternatives  A,  B,  and  C and  are  the  second 
highest  of  the  five  alternatives.  The  amount  of  wastewater  generated  and  discharged  off  the 
Mountain  is  the  second  highest  of  the  four  development  alternatives.  Total  soil  loss  per  year  is 
the  lowest  under  Alternative  D and  average  soil  loss  per  acre,  per  year  is  the  second  lowest  of 
the  five  alternatives.  While  the  expected  changes  in  average  soil  loss  development  is  the  second 
to  the  lowest  of  the  alternatives,  there  are  no  discemable  differences  in  average  soil  loss  and  in 
surface  runoff  between  Alternatives  B,  C,  and  D.  The  cumulative  effects  of  these  increases, 
however,  are  negligible.  Projected  first  cost  of  construction,  annual  operation  and  maintenance 
costs,  and  estimated  annual  revenues  and  profits  are  the  second  highest  of  all  the  alternatives. 
A large  increase  in  earnings,  income  and  labor  force  and  a decrease  in  unemployment  is 
experienced  in  the  primary  impact  area  when  compared  to  Alternatives  A,  B,  and  C.  This 
alternative  results  in  the  second  highest  levels  for  earnings,  labor  force,  and  income  of  all 
alternatives.  The  number  of  significant  archeological  sites  affected  by  this  alternative  is  the 
highest  and  the  same  as  Alternative  E.  This  alternative  is  the  preferred  alternative. 

Alternative  E provides  a level  of  development  for  recreational,  educational  and  scientific 
use  in  which  the  facilities  and  operations  can  support  the  maximum  capacity  of  occupants,  while 
remaining  economically  feasible  for  sustained,  year  round  operation  and  maintenance. 
Management  of  Mt.  Magazine’s  resources  will  be  a cooperative  effort  by  the  Arkansas 
Department  of  Parks  and  Tourism  and  the  U.S.  Forest  Service.  The  total  area  affected  by 
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construction  and  by  a change  in  use  is  the  highest  of  all  five  alternatives.  Direct  and  indirect 
effects  on  vegetation  will  be  greatest  under  this  alternative  and  will  require  the  greatest  amount 
of  resources  to  mitigate  effects  of  construction  and  operation  on  the  vegetation,  particularly  at 
the  old  lodge  site  where  plant  communities  that  are  limited  in  distribution  are  located.  Some 
effects  on  these  communities  and  on  PETS  species  found  at  this  location  will  be  unavoidable. 
The  increase  in  surface  runoff  and  wastewater  discharged  is  the  highest,  the  change  in  total  soil 
loss  due  to  development  is  the  highest,  while  the  increase  in  average  soil  loss  per  acre  per  year 
is  the  lowest  of  the  alternatives.  The  cumulative  effects  of  increased  erosion,  surface  runoff, 
and  wastewater  discharged  into  drainages  off  the  Mountain  is  negligible  and  below  thresholds 
considered  to  have  significant  effects  on  natural  change.  Projected  first  costs,  annual  operation 
and  maintenance  costs,  annual  revenues  and  profits,  and  positive  socioeconomic  effects  on 
income,  earnings,  and  the  labor  force  of  the  primary  impact  area  are  the  greatest.  Recreational 
opportunities  and  visitation  are  the  greatest  under  this  alternative.  The  number  of  archeological 
sites  affected  under  this  alternative  is  equal  to  those  affected  under  Alternative  D,  and  is  the 
highest  under  these  two  alternatives.  No  increased  effects  on  other  natural  and  cultural  resources 
will  occur  under  Alternative  E. 

III.  Affected  Environment 

Mt.  Magazine  is  located  in  southeast  Logan  County,  Arkansas,  approximately  100  miles 
northwest  of  the  City  of  Little  Rock.  Mt.  Magazine,  the  highest  point  in  Arkansas,  rises  out  of 
the  Arkansas  River  Valley  to  an  elevation  of  2,753  ft  above  mean  sea  level.  The  Mountain  is 
generally  a flat-topped  plateau  rimmed  by  precipitous  rock  bluffs.  Mt.  Magazine’s  climate, 
altitude,  relief,  and  rock  characteristics  combine  to  form  rock  streams  on  the  Mountain’s  steep 
slopes;  rock  streams  are  a unique  geologic  feature  found  in  few  places  in  the  State  and  provide 
habitat  for  the  threatened  Magazine  Mountain  shagreen  snail. 

Three  soil  series  occur  on  the  Mountain,  with  characteristics  ranging  from  shallow  sandy 
loam  on  the  mountaintop  to  clayey  and  stony  soils  on  the  side  slopes  with  severe  erosion  hazard. 

Surface  and  ground  water  resources  are  limited  and  depend  on  the  amount  of  precipitation 
that  falls  directly  on  the  Mountain.  The  Mountain’s  springs  provide  habitat  for  sensitive  plant 
species,  and  numerous  vertebrate  and  invertebrate  organisms;  water  quality  of  these  springs  is 
generally  excellent. 

Tucker  (1990a)  described  the  vegetation  on  Mt.  Magazine  as  including  eleven  plant 
communities,  all  of  which  occur  in  the  affected  environment.  Included  are  the  mesic  oak- 
hickory,  xeric  oak-hickory,  mesic  bluffline,  scrub  oak  woodland,  juniper-hardwood  woodlands, 
xeric  sandstone  glade,  pine  community,  shortleaf  pine-hardwood,  and  the  sphagnum  seep 
communities.  Two  communities  described  by  Tucker  (1990a)  as  (1)  a successional  weedy 
community  and  (2)  remnants  of  former  cultivation  are  treated  here  as  a single  community,  the 
disturbed  plant  community.  Seventeen  plant  species  proposed  for  federal  listing  or  considered 
sensitive  by  multiple  agencies  have  been  identified  on  Mt.  Magazine,  including  the  maple-leaf 
oak  ( Quercus  shumardii  var.  acerifolia),  Ozark  chinquapin  ( Castanea  pumila  var.  ozarkensis ) 
and  the  Ouachita  leadplant  ( Amorpha  ouachirensis). 

The  Mountain  is  home  to  many  wildlife  species.  One  vertebrate  species,  the  rufous- 
crowned  sparrow  (AimophiJa  ruficeps ),  occurs  on  Mt.  Magazine  and  is  of  special  concern  as  a 
State  rare  and  endangered  species.  No  federally  listed  threatened  or  endangered  vertebrate 
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species  are  known  from  the  top  of  the  Mountain.  Of  the  invertebrate  species  on  the  Mountain, 
nine  species  are  being  studied  for  possible  federal  listing  as  threatened  or  endangered.  One 
species,  American  burying  beetle  (Nicrophorus  americanus)  is  federally  listed  as  endangered  and 
while  having  the  potential  to  occur,  this  species  has  not  been  recorded  on  the  mountaintop. 
Another  species  Magazine  Mountain  shagreen  (Mesodon  magazinensis),  is  federally  listed  as 
threatened.  One  isopod  species  (Lirceus  biscuspidatus ) is  considered  rare  or  uncommon  in  the 
State. 

Little  is  known  about  the  prehistoric  or  Indian  cultures  that  occupied  or  utilized  Mt. 
Magazine.  Artifacts  and  sites  dating  as  early  as  7,000  B.C.  have  been  found  in  various 
environmental  settings  on  the  top  and  sides  of  the  Mountain.  This  lack  of  information  on  the 
prehistoric  periods  contrasts  with  the  rich  cultural  history  spanning  from  the  Pioneer  Settlement 
period  in  1850  through  the  Great  Depression  of  the  1930’s.  Numerous  archeological  deposits 
and  above-ground  features  dating  to  the  historic  occupation  on  the  Mountain  remain.  Included 
among  these  are  the  rockwork,  ruins,  and  standing  structures  built  during  the  government  work 
programs  (e.g.,  Civilian  Conservation  Corps  and  Works  Progress  Administration).  Both 
prehistoric  sites  and  historic  properties  have  been  found  within  the  proposed  project  boundaries. 
Based  on  information  to  date,  many  of  these  sites  and  properties  may  be  eligible  for  nomination 
to  the  National  Register  of  Historic  Places. 

The  grand  views  from  Mt.  Magazine  are  one  of  the  main  reasons  both  in-state  and  out-of- 
state  visitors  currently  come  to  the  Mountain.  Other  use  opportunities  include  rock  climbing, 
hang  gliding,  hiking,  horseback  riding,  bird  watching,  camping,  car  touring  and  non-directed 
educational  study.  Unfortunately,  limited  control  and  regulation  of  the  mountaintop  have 
resulted  in  vandalism  and  unsightly  disposal  of  trash. 

Population  in  the  Mt.  Magazine  area  is  predominantly  rural.  Population  growth  in  this 
area  has  slowed  dramatically  since  1980  compared  to  the  national  average,  and  the  population 
profile  does  not  look  promising  over  the  next  two  decades.  Total  and  per  capita  personal  income 
levels  are  lower  than  the  state  average  and  no  change  in  this  relationship  is  expected  at  present. 
The  majority  of  the  population  is  employed  in  agriculture.  Average  weekly  earnings  in 
manufacturing  employment,  construction,  transportation  and  public  utilities,  and  finance, 
insurance,  and  real  estate  are  less  than  the  state  average.  Labor  force  participation  rate  is  lower 
than  expected  because  of  low  employment  opportunities.  The  overall  economic  health  of  the 
study  area  is  reflected  in  the  long  distances  workers  commute,  often  leaving  the  county  of 
residence,  to  obtain  employment. 

Existing  recreational  facilities  include  access  by  means  of  Highway  309,  both  improved 
and  unimproved  Forest  Development  Roads,  a campground,  well  marked  trails,  four  picnic 
areas,  eight  scenic  overlooks,  power  lines  and  communication  lines. 

IV.  Environmental  Consequences 

Implementation  of  any  of  the  alternatives  would  affect  the  physical,  biological,  cultural, 
social  and  economic  resources  of  Mt.  Magazine.  The  direct  and  indirect  effects,  the  relationship 
between  short-term  use  and  long-term  productivity,  irreversible  and  irretrievable  commitment 
of  resources,  and  environmental  effects  that  cannot  be  avoided  are  summarized  below. 

Alternative  A,  the  No  Action  Alternative,  has  no  construction-related  impacts  and  results 
in  a minimal  amount  of  irreversible  and  irretrievable  commitment  of  land,  water  and  air 
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resources.  Alternative  A would  result  in  continued  socioeconomic  trends.  These  trends  include 
low  or  no  growth  population  projections  for  the  primary  impact  area,  a decrease  in  income, 
earnings,  and  labor  force,  and  an  increase  in  unemployment.  There  is  also  concern  over  the 
potential  effects  on  the  environment  as  a result  of  limited  visitor  control  and  regulation  on  the 
Mountain  under  this  alternative.  These  effects  include: 

• Habitat  degradation  and  trampling  and  loss  of  sensitive  plant  species  found  in  the 
limited  sphagnum  seep  communities  and  the  bluffline  communities  on  the  north, 
west,  and  south  sides  of  the  Mountain.  These  communities  receive  a consistent 
amount  of  visitation  even  though  they  are  outside  of  designated  recreational  or 
day  use  areas. 

• The  loss  of  sensitive  plant  species  and  unique  or  rich  communities  from  natural 
successional  and  unregulated  collection. 

• The  potential  for  habitat  destruction  by  camping  and  escaped  campfires  outside 
of  designated  camping  areas  and  lack  of  readily  available  fire  protection. 

• Vandalism  and  unauthorized  collection  of  archeological  and  historical  resources 
as  a result  of  limited  visitor  control  and  regulation. 

• The  continued  impairment  of  visual  quality  of  the  Mountain  as  a result  of 
vandalism  and  improper  trash  disposal. 

• Unrestricted  access  to  steep  bluffs  would  continue  to  be  a safety  hazard  for 
visitors  and  rock  climbers. 

The  direct  effects  of  development  Alternatives  B through  E are  as  follows: 

• Erosion  can  be  expected  during  construction  of  the  water  line;  however,  the 
cumulative  effects  of  erosion  will  be  of  little  or  no  consequence  because  land 
disturbances  will  be  kept  to  a minimum  and  restabilization  scheduled  as  soon  as 
practicable.  Consequently,  these  effects  are  expected  to  be  minimal  and  short- 
term. 

• Construction  activities  would  result  in  the  direct  removal  of  13.6  (Alternative  B) 
to  20.9  (Alternative  E)  acres  of  vegetative  cover  and  soil  through  clearing, 
grading  and  compaction;  the  removal  of  vegetative  cover  would  temporarily 
displace  some  wildlife  species.  Under  Alternative  E,  less  than  1 percent  of  the 
vegetative  cover  of  the  mountaintop  would  be  removed  for  construction  because 
some  construction  will  take  place  in  already-cleared  areas. 

• A small  percentage  of  PETS  plant  species  may  be  removed  during  proposed 
construction  at  the  old  lodge  site;  these  PETS  species  include  the  Ouachita 
leadplant,  Bush’s  poppy  mallow,  and  broom  nailwort.  Bush’s  poppy  mallow, 
however,  may  already  be  extirpated  from  the  Mountain. 

• Construction  at  the  old  lodge  site  may  result  in  the  loss  of  nest  sites  for  the 
rufous-crowned  sparrow,  a PETS  species. 
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• These  development  alternatives  may  have  an  effect  on  unidentified  cultural 
resources  outside  the  surveyed  area.  To  date,  6 (Alternative  B)  to  12 
(Alternatives  D and  E)  sites  that  are  potentially  eligible  for  nomination  to  the 
National  Register  of  Historic  Places  have  been  identified  in  the  vicinity  of  the 
proposed  developments. 

The  indirect  effects  of  Alternatives  B through  E include: 

• Construction  of  the  water  line  and  storage  facilities  will  provide  a year-round 
supply  of  water,  and  a readily  available  mechanism  for  fire  protection  on  the 
Mountain. 

• Alternatives  B,  C,  D and  E provide  for  additional  toilets  and  a conventional 
wastewater  treatment  facility,  which  would  improve  human  waste  disposal  in 
recreation  areas  and  provide  for  the  protection  of  both  human  health  and  water 
quality. 

• Approximately  7,800  gallons  per  day  (Alternative  B)  to  23,800  gallons  per  day 
(Alternative  E)  of  wastewater  would  be  treated  and  discharged  off  the  Mountain. 
The  effluent  will  contain  nutrients  that  will  promote  the  growth  of  vegetation  in 
proximity  to  the  outfall  of  the  discharge  pipe  under  Alternatives  B through  E. 

• The  proposed  rim  trail  traverses  a few  plant  communities  with  limited  distribution 
on  the  Mountain  and  the  habitat  of  some  sensitive  species,  but  changes  to  these 
habitats  and  loss  of  species  as  a result  of  trail  use  are  avoidable  by 
rerouting  the  proposed  trail  away  from  these  areas. 

• Indirect  effects  (e.g.,  habitat  destruction,  species  displacement,  vandalism)  to 
plant  communities,  wildlife,  aesthetics,  and  cultural  resources  as  a result  of 
increased  accessibility  and  by  an  increased  number  of  visitors  will  be  mitigated 
by  visitor  control,  resource  protection  measures,  and  on-site  monitoring  and 
enforcement  to  protect  these  resources. 

• Effects  on  the  rufous-crowned  sparrow,  broom  nailwort,  and  other  PETS  species 
will  increase  as  visitation  to  the  Mountain  increases  under  Alternatives  D and  E. 
Some  of  these  effects  can  be  minimized  and  avoided. 

• Inclusion  of  restricted  use  areas  should  be  beneficial  to  all  PETS  species  and  the 
long-term  maintenance  of  the  unique  ecological  components  and  communities  of 
the  Mountain. 

• Environmental  education  and  research  programs  and  environmental  monitoring 
by  multiple  agencies  will  increase  the  continued  existence  of  unique  species  and 
the  Mountain’s  natural  resources. 

• As  accessibility  is  increased  by  roads,  trails,  and  development,  archeological  and 
historic  sites  may  become  vulnerable  to  nonscientific  collecting  and  vandalism; 
however,  these  effects  should  be  mitigated  by  the  presence  of  full-time  state  park 
personnel  and  site  monitoring. 

• An  increase  in  income,  earnings,  and  labor  force,  and  a decrease  in 
unemployment,  will  occur  under  Alternatives  B,  C,  D,  and  E.  with  the  highest 
of  these  positive  socioeconomic  effects  occurring  under  Alternative  E. 
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• The  area  affected  by  a change  in  use  ranges  from  59.1  acres  (Alternative  B)  to 
71.5  acres  (Alternative  E),  or  approximately  2.5  - 3.0  percent  of  the  total  area 
on  top  of  the  Mountain. 

The  relationships  between  short-term  use  and  long-term  productivity  include: 

• The  development  of  Mt.  Magazine  will  provide  for  the  long-term  protection 
and/or  conservation  of  the  environmental  resources  of  Mt.  Magazine,  especially 
PETS  plant,  vertebrate,  and  invertebrate  species  and  species  of  concern  through 
restricted  access  and  regulated  recreational  use.  Environmental  resources  would 
be  monitored  and  maintained  via  environmental  resource  protection  programs  in 
all  the  development  alternatives. 

• Promotion  of  opportunities  in  education  and  scientific  research  will  enhance 
environmental  protection  on  Mt.  Magazine. 

• Anticipated  long-term  needs  for  water  will  be  met  under  the  development 
alternatives. 

• The  protection  of  public  health  and  safety  would  be  enhanced  through  proposed 
facilities  and  the  presence  of  on-site  state  park  personnel. 

• Short-term  expenditures  during  construction  are  expected  to  generate  new  jobs  as 
well  as  increase  gross  sales  and  wages;  long-term  effects  associated  with  tourist 
related  expenditures  are  also  expected  to  create  new  jobs  and  increase  gross  sales 
and  wages. 

Irreversible  and  irretrievable  commitment  of  resources  include: 

• Projected  first  costs  commitments  for  construction,  and  architectural  and 
engineering  design.  These  costs  range  from  $8,140,000  (Alternative  B)  to 
$17,457,750  (Alternative  E)  and  will  be  provided  by  the  State  of  Arkansas. 

• Commitments  of  annual  resources  such  as  water,  energy,  oil  and  gasoline. 

• Irreversible  loss  of  vegetative  cover  in  construction  areas. 

• Some  of  the  effects  of  natural  succession  may  result  in  an  irreversible  loss  of 
unique  vertebrate  species. 

Environmental  effects  that  cannot  be  avoided  include: 

• Construction  activities  under  the  development  alternatives.  These  activities  would 
result  in  unavoidable  effects  on  ground  cover  and  soil  through  clearing,  grading 
and  compaction. 

• Changes  in  plant  communities  and  plant,  vertebrate,  and  invertebrate  species 
composition  in  high  use  areas  under  Alternatives  B,  C,  D,  and  E. 
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Minor  loss  of  bluffline  plant  species  by  trampling  and  displacement  by  weedy 
species  in  the  high  use  areas  on  the  south  side  of  the  Mountain  at  the  old  lodge 
site. 

Visual  intrusion  caused  by  the  construction  of  the  water  line  and  associated  access 
roads.  This  intrusion  will  lessen  with  time. 
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1.0  PURPOSE  AND  NEED 


1.1  Purpose  and  Need 

The  purpose  and  need  for  this  project  is  to  provide  a level  of  developed  recreation  in 
cooperation  with  Arkansas  Department  of  Parks  and  Tourism  on  top  of  Mt.  Magazine  to  meet 
local  desires  for  lodge-type  and  associated  recreation  facilities  while  protecting  the  Mountain’s 
environment  as  directed  by  the  Forest  Plan  and  Record  of  Decision. 

1.2  Overview  of  Development  on  Mt.  Magazine 

Mt.  Magazine  is  located  in  southeast  Logan  County,  Arkansas,  approximately  55  miles 
southeast  of  the  City  of  Fort  Smith  and  100  miles  northwest  of  the  City  of  Little  Rock  (Figure 
1.1).  Since  the  mid-1800s,  various  levels  of  habitation  and  development  have  occurred  on  this 
Mountain.  In  1900,  the  Town  of  Mt.  Magazine  was  platted  on  the  Mountain  and  the  Skycrest 
Hotel  was  constructed  on  the  west  end.  In  subsequent  years,  other  accommodations,  including 
the  notable  Buckman  Inn  with  its  swimming  pool,  were  constructed  on  the  Mountain.  Mt. 
Magazine  soon  became  a popular  recreational  destination  for  both  local  and  out-of-state  visitors 
(Arkansas  Department  of  Parks  and  Tourism  1989;  USD  A Forest  Service  1988a). 

During  the  Depression,  development  and  recreation  on  the  Mountain  halted  and  the  hotels 
fell  into  disrepair.  In  1934,  the  federal  government  acquired  the  Mountain  under  the  United 
States  Resettlement  Administration  and  turned  it  over  to  the  U.S.  Forest  Service  (USDA  Forest 
Service  1988a).  Between  1938  and  1941,  several  developments  were  undertaken  by  the  Civilian 
Conservation  Corps  (CCC),  including  a lodge,  a restaurant,  and  cabins  on  the  south  side  of  the 
plateau,  and  campsites  and  picnic  areas.  The  lodge  was  operated  until  it  burned  in  1971 
(Arkansas  Department  of  Parks  and  Tourism  1989).  Currently,  day  and  short-term  overnight 
use  of  the  Mountain’s  facilities  occur  for  recreation  and  scientific  work  by  local  and  out-of-state 
residents. 

1.3  History  of  Redevelopment  Efforts 

Since  the  lodge  burned  in  1971,  there  has  been  strong  local  and  regional  support  to  re- 
establish the  lodge  on  Mt.  Magazine.  In  1961,  Governor  Orval  Faubus  requested  that  Mt. 
Magazine  be  turned  over  to  the  Arkansas  Department  of  Parks  and  Tourism  for  development. 
By  1975,  the  U.S.  Forest  Service  completed  a feasibility  study  for  the  development  of  the 
mountaintop.  The  barriers  to  development  identified  in  the  feasibility  study  were  insufficient 
water  supply,  road  improvements,  and  general  access.  Since  that  time,  all  but  one  of  these 
issues  (i.e.,  water  supply)  have  been  resolved. 

In  1976,  the  Arkansas  Department  of  Parks  and  Tourism  conducted  a feasibility  study 
of  establishing  a state  park  on  Mt.  Magazine  and  recommended  that  the  U.S.  Forest  Service 
rebuild  the  lodge  or  consider  making  the  area  available  to  the  Arkansas  Department  of  Parks  and 
Tourism  for  the  development  of  a state  park.  In  1977,  a formal  request  to  turn  Mt.  Magazine 
over  to  Arkansas  Department  of  Parks  and  Tourism  was  made  again  to  the  U.S.  Forest  Service 
by  then  Governor  David  Pryor  and  Senator  Dale  Bumpers.  This  request  was  supported  by  a 
resolution  by  the  Arkansas  General  Assembly  and  approved  by  Governor  Pryor  (USDA  Forest 
Service  1988a). 
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Figure  1.1.  Location  and  vicinity  of  Mt.  Magazine. 


During  1977  through  1982,  the  U.S.  Forest  Service  again  studied  options  for 
redevelopment  of  the  Mountain.  In  1979,  they  completed  an  Environmental  Impact  Statement 
(EIS)  which  evaluated  alternatives  for  development  and  management  of  2,200  acres  on  top  of 
Mt.  Magazine  (USD A Forest  Service  1979).  Shortly  thereafter,  the  U.S.  Forest  Service 
determined  it  did  not  have  funding  for  development. 

Solicitations  were  made  to  the  private  sector  for  development,  as  outlined  in  the  1979 
EIS.  No  offers  were  received  from  concessionaires  for  development  of  the  Mountain  or  for 
operation  of  recreational  facilities  (i.e.,  hotel/lodge,  restaurant). 

In  1983,  the  Arkansas  Department  of  Parks  and  Tourism  presented  a prospectus  for 
development  of  Mt.  Magazine  to  the  U.S.  Forest  Service.  That  same  year,  the  Arkansas 
General  Assembly  authorized  the  Arkansas  Department  of  Parks  and  Tourism  to  establish  Mt. 
Magazine  State  Park  (USDA  Forest  Service  1988a). 

On  25  April  1989,  a Memorandum  of  Understanding  (MOU)  was  signed  between  the 
U.S.  Forest  Service  and  the  Arkansas  Department  of  Parks  and  Tourism.  This  MOU  was 
established  to  strengthen  the  cooperative  efforts  between  the  U.S.  Forest  Service  and  the 
Arkansas  Department  of  Parks  and  Tourism  to  preserve,  protect,  and  enhance  the  ecological  and 
cultural  resources  of  Mt.  Magazine,  while  promoting  recreational  use.  A special  use  permit  also 
was  granted  to  the  Arkansas  Department  of  Parks  and  Tourism  by  the  U.S.  Forest  Service  which 
permits  the  development  and  operation  of  a state  park  on  approximately  2,200  acres  of  U.S. 
Forest  Service  lands  on  the  Mountain  pending  the  outcome  of  a new  EIS. 

The  1979  Mt.  Magazine  EIS  disclosed  the  effects  on  the  human  environment  of  five 
recreational  development  levels  on  Mt.  Magazine  and  selected  a preferred  level  of  development 
and  the  facilities  needed  to  support  it.  Since  the  completion  of  the  1979  EIS  new  information 
on  the  biological  and  cultural  resources  of  Mt.  Magazine  became  available  through  continued 
study  of  the  Mountain.  The  state  park  proposal  described  in  the  prospectus  was  possibly  outside 
the  range  of  alternatives  described  in  the  1979  EIS,  and  controversy  had  grown  concerning  re- 
development of  the  Mountain.  As  a result,  the  U.S.  Forest  Service  determined  it  was  necessary 
to  prepare  an  updated  EIS. 

1.4  Proposed  Action 

The  proposed  action  is  to  permit  Arkansas  Department  of  Parks  and  Tourism  to  develop 
and  operate  a lodge,  cabins,  restaurant,  pool  and  conference  center  with  associated  water  and 
sanitation  facilities,  in  the  vicinity  of  the  former  lodge  and  cabin  site;  to  improve  existing 
camping  and  picnic  facilities;  and  add  hiking  trails,  administrative  and  visitor  information 
facilities  to  meet  visitor  needs  as  described  in  detail  in  Alternative  D. 

1.5  Decision  to  be  Made 

The  decision  to  be  made  is  whether  or  not  to  permit  Arkansas  Department  of  Parks  and 
Tourism  to  develop  and  operate  a State  Park  on  Mt.  Magazine,  and  if  so,  what  facilities  in 
which  locations  on  the  Mountain  to  provide  desired  recreation  experiences  while  protecting  the 
Mountain  environment. 
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1.6  Activities  Addressed 

Addressed  in  this  EIS  are  the  environmental  consequences  of  the  construction,  operation, 
maintenance,  and  management  activities  that  have  been  identified  at  this  time.  The  specific 
construction,  operation,  maintenance,  and  management  activities  evaluated  in  this  EIS  are  listed 
in  Table  1.1.  Because  the  preparation  of  site-specific,  detailed  development  and  construction 
plans  is  a state  park  planning  activity,  they  were  not  prepared  in  conjunction  with  this  EIS,  and 
the  specific  locations  of  individual  structures  or  facilities  are  not  provided.  Instead,  this  EIS 
examines  the  effects  of  various  levels  of  construction,  operation,  maintenance,  and  management 
activities  over  broad  areas  where  these  activities  are  likely  to  occur. 

Currently,  it  is  impossible  to  identify  all  operation  and  maintenance  activities  that  may 
take  place  on  the  Mountain.  As  required  under  the  MOU,  the  Arkansas  Department  of  Parks 
and  Tourism  will  develop  detailed  and  resource-specific  management  plan  for  the  resources  of 
the  Mountain.  This  plan  will  be  prepared  by  an  interdisciplinary  team  comprised  of  several  state 
and  federal  agency  personnel,  as  well  as  scientists  and  other  experts  on  the  resources  of  Mt. 
Magazine.  If  a state  park  is  established  on  Mt.  Magazine,  this  resource  management  plan  will 
be  completed  within  two  years  of  establishment  of  the  park. 

1.7  Issues  and  Concerns 

Public  listening  sessions  (scoping  sessions)  were  held  in  December  1989  to  receive 
comments  regarding  the  concerns  and  issues  associated  with  the  proposed  action.  Oral 
comments  were  received  during  these  sessions.  Written  statements  were  also  received  during 
this  period.  Public  comments  were  summarized  by  the  U.S.  Forest  Service  according  to 
standard  procedures  in  the  U.S.  Forest  Service  Handbook  1609. 13  (USDA  Forest  Service  1985). 
Concerns  were  consolidated  into  six  major  issues:  economics;  opportunities  for  public  use; 
environmental  protection;  effects  on  proposed,  endangered,  threatened  or  sensitive  (PETS) 
species;  location  of  developments;  and  preservation  of  cultural  heritage.  These  issues  and 
concerns  form  the  basis  of  the  development  of  alternatives  for  the  proposed  action  and  for  the 
decisions  made  on  the  proposed  action  by  the  Ozark-St.  Francis  National  Forests  Supervisor. 
A summary  of  the  issues  and  concerns  raised  by  interested  individuals  and  parties  is  provided 
in  Table  1.2. 

1.8  Compliance  with  Laws  and  Regulations 

No  conflicts  of  the  proposed  action  occur  with  U.S.  Forest  Service  environmental  policies 
and  procedures  for  use  of  lands  of  the  Ozark-St.  Francis  National  Forests,  state  and  local  laws, 
regulations,  or  ordinances,  requirements  of  the  Endangered  Species  Act  (1973)  as  amended,  and 
cultural  resource  legislation.  The  proposed  action  is  consistent  with  the  Land  and  Resource 
Management  Plan  for  the  Ozark-St.  Francis  National  Forests  (1989g)  with  the  exception  of  1.4 
miles  of  road  construction  in  the  Mt.  Magazine  Special  Interest  Area.  The  effects  of  this  road 
construction  are  disclosed  in  this  document.  A decision  to  implement  Alternatives  B through 
E will  constitute  a minor  correction  to  the  Plan. 
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Table  1.1.  Construction,  operation,  maintenance,  and  management  activities  studied 
in  this  EIS. 


CONSTRUCTION  ACTIVITIES 

Clearing 

Landscaping 

Grading 

Habitat  protection 

Excavation 

Drainage 

Paving  (roads  and  parking  areas) 

Heavy  equipment  operation 

Building 

Storage/ staging 

OPERATION  & MAINTENANCE 

Structure/equipment  maintenance 

Enforcement  (on-site) 

Line/right  of  way  maintenance 

Recreational  area  use  and  maintenance 

Road/parking  area  maintenance 

• trails 

• physical  upkeep 

• camp  units 

• seasonal  maintenance 

• picnic  units 

(plowing/sanding) 

• tennis  courts 

Wildlife  management  and  control 

• pool 

Fire  control 

• 19th  century  homestead 

Landscape  maintenance 

• hang  glider/astronomy  site 

Species  monitoring  and  protection 

• rock  climbing  site 

Habitat  management  and  protection 

• overlooks 

• plant 

Educational  programs 

• animal 

Permit  administration 

• ponds/quarry 

Restricted  use  areas 

Wastewater  disposal 

Solid  waste  management 
Cultural  resource  protection 
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Table  1.2. 


Summary  of  issues  and  concerns  associated  with  the  development  of  Mt. 
Magazine. 


NEED  TO  PROTECT  THE  ENVIRONMENT 

• Environmental  impacts  and 
effects  will  be  long-term  and 
cumulative 

• Developed  areas  should  be 
separated  from  sensitive  plants, 
animals,  and  communities 

• Impacts  on  environment  should 
be  analyzed  outside  area  of 
development  including  Special 
Interest  Area 

• Impacts  of  maintenance  and 
operation  during  and  after 
construction  should  be  studied 

• Monitoring  of  environment 
should  continue  after 
development  of  park 

• Balance  protection  of 
environment  and  development  of 
park 

• Black  bear  and  other  wildlife 
management,  etc. 

IMPACT  ON  PETS*  SPECIES 

• Determine  inventory  needs 

• Determine  management 
requirements  necessary  for 
species  viability 

• Use  information  on  PETS 
species  to  determine  placement 
of  improvements 

• Use  information  on  PETS 
species  to  develop  biological 
evaluation 

LOCATION  OF  DEVELOPMENTS 

• Locate  facilities  off  Mountain, 

either  Corley  or  Cove  Lake 

• Locate  facilities  to  mitigate 

effects  on  sensitive  resources 

PRESERVATION  OF  CULTURAL  HERITAGE 

• New  development  will  help 

recapture  feelings  of  history  of 
the  Mountain 
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Table  1.2.  Continued. 


OPPORTUNITIES  FOR  PUBLIC  USE 

• Beauty  and  uniqueness  should  be 
shared 

• Lodge  should  be  built 

• Development  will  make  the 
Mountain  more  accessible  to  a 
larger  visitor  base 

• What  is  the  highest/best  use? 

• Will  provide  environmental 
education  opportunities 

• Need  vehicle  access  to  points  of 
interest 

• Diverse  recreation  opportunities 
such  as  hang  gliding,  horseback 
riding,  hiking  and  scenic 
viewing  can  be  regulated  and 
enhanced  by  development  of  a 
state  park 

• Hunting  opportunities  and  access 

ECONOMICS 

• Boost  to  local  and  regional 
economy 

• Creates  job  opportunities/ 
supplemental  income 

• Promotes  tourism 

• Creates  a larger  tax  base 

• A lodge  and  cabins  may  compete 
with  existing  facilities 

• Need  economic  analysis  of 
degree  of  direct  competition 
with  existing  recreation  facilities 

• Economic  benefits  are  short- 
term 

• Cost  benefit  ratio  for  each 
developmental  level 

• Will  Arkansas  Department  of 
Parks  and  Tourism’s  budget  for 
maintenance  and  operation  be 
sufficient  after  construction? 

* Proposed,  Endangered,  Threatened  and  Sensitive  (PETS)  Species. 
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1.9  Contents  of  this  EIS 

This  EIS  was  prepared  in  accordance  to  the  requirements  of  the  National  Environmental 
Protection  Act  (NEPA)  of  1969  as  Amended,  the  Council  on  Environmental  Quality  (CEQ) 
regulations  for  the  preparation  of  an  EIS,  and  the  U.S.  Forest  Service  environmental  policy  and 
procedures,  land  use,  planning,  and  management  guidelines  (USDA  Forest  Service  1985,  1988b, 
1989  e&f.).  This  FEIS  provides  information  on  the  potential  environmental  and  cultural  effects 
of  the  proposed  action  and  considers  whether  this  action  meets  the  goals  of  the  U.S.  Forest 
Service.  Chapter  1.0  provides  the  history  and  an  overview  of  the  proposed  action.  Chapter  2.0 
describes  how  the  development  alternatives  were  formulated,  explains  which  alternatives  were 
considered  for  further  study  and  how  these  alternatives  were  selected,  and  compares  the 
alternatives  to  provide  an  opportunity  for  objective  evaluation  of  the  alternatives.  Chapter  2.0 
also  summarizes  the  environmental  effects  (consequences)  of  the  alternatives  and  identifies  the 
preferred  alternative(s).  Chapter  3.0  describes  the  environment  affected  by  the  proposed  action 
and  the  alternatives  under  consideration.  Chapter  4.0  describes  the  site- specific  environmental 
consequences  of  the  alternatives  and  forms  the  scientific  and  analytical  basis  for  comparisons  of 
the  alternatives  in  Chapter  2.0.  Mitigation  measures  necessary  to  protect  and  preserve  biological, 
ecological,  and  cultural  resources  during  construction  and  operation  and  maintenance  activities 
are  also  outlined  in  Chapter  4.0.  Chapter  5.0  lists  the  preparers  of  the  EIS;  Chapter  6.0  lists 
the  agencies,  organizations,  and  interested  persons  to  whom  the  draft  EIS  (DEIS)  was  sent;  and 
Chapter  7.0  provides  an  analysis  and  summary  of  the  written  and  oral  responses  to  the  DEIS  and 
of  the  demographics  of  the  respondents.  Chapter  8.0  provides  a list  of  references  used  in  the 
preparation  of  this  EIS.  Several  appendices  contain  data,  information,  and  methods  used  in  the 
identification  and  analysis  of  environmental  effects,  field  methodologies,  and  additional  reports 
that  have  a bearing  on  this  EIS. 
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2.0  ALTERNATIVES  INCLUDING  THE  PROPOSED  ACTION 


2.1  Introduction 

This  chapter  describes  how  the  alternatives  were  developed,  and  presents  those  that  were 
studied  in  more  detail  in  this  EIS.  This  chapter  also  presents  the  alternatives  that  were 
considered  but  eliminated  from  further  study,  the  preferred  alternative,  and  compares  and 
contrasts  the  final  alternatives  studied  in  this  report. 

2.2  Alternatives  Development 

Five  final  alternatives  representing  different  development  strategies  for  the  2,200  acres 
of  Mt.  Magazine  covered  under  the  special  use  permit  (see  Chapter  1.0)  were  selected  for 
further  study  in  this  EIS.  The  final  alternatives,  developed  over  a nine-month  period,  are  based 
on  the  following: 

• Arkansas  Department  of  Parks  and  Tourism  1988  Prospectus  for  Mt.  Magazine 
State  Park  (Arkansas  Department  of  Parks  and  Tourism  1988). 

• Management  concerns  and  requirements  set  forth  in  the  special  use  permit. 

• Public  comments  from  public  listening  sessions  held  in  December,  1989,  and  in 
June  and  July,  1990. 

• Environmental  Review  Committee  (ERC)  comments  on  draft  alternatives 
developed  in  September,  1990  (see  Table  2.1  for  ERC  members). 

• Available  information  and  data  on  Mt.  Magazine,  particularly  on  its 
environmental  and  cultural  resources. 

• Presence  and  location  of  PETS  species. 

• Presence  and  location  of  important  cultural  resources. 

• Previous  engineering  feasibility  studies  (Graham  Inc.  1981). 

• Impacts  of  the  alternatives  on  the  Special  Interest  Area  (Figure  2.1)  and  on 
proposed  Research  Natural  Area  (RNA)  on  the  slopes  of  Mt.  Magazine. 

The  five  alternatives  were  derived  via  a lengthy  process  during  which  multiple  issues, 
comments,  and  concerns  were  considered.  Comments  obtained  during  the  December,  1989, 
public  listening  sessions  were  reviewed  from  April  through  May,  1990.  Six  major  issues  were 
consolidated  from  public  comments  received  during  the  December,  1989,  public  listening 
sessions: 

• Environmental  protection, 

• Impacts  on  PETS  species, 

• Location  of  developments, 

• Preservation  of  cultural  heritage, 

• Economics,  and 

• Opportunities  for  public  use. 

In  June  and  July,  1990,  additional  public  listening  sessions  were  held  at  Mt.  Magazine  and  in 
Little  Rock,  respectively,  to  receive  specific  comments  about  the  locations  and  levels  of 
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Table  2.1.  Mt.  Magazine  EIS  Environmental  Review  Committee. 


Arkansas  Natural  Heritage  Commission 
225  East  Markham  Street 
Little  Rock,  Arkansas  72201 
(501)-324-9332 

Mt.  Magazine  Association 
Post  Office  Box  425 
Booneville,  Arkansas  72927 
(501)-675-2100 

Arkansas  Nature  Conservancy 
Director  of  Protection 
300  Spring  Street,  Suite  717 
Little  Rock,  Arkansas  72201 
(501)-372-2750 

Arkansas  Conservation  Coalition 
Route  Two,  Box  659 
Hensley,  Arkansas  72065 
(501)-397-5576 

Arkansas  Game  and  Fish  Commission 
Chief,  River  Basins  Section 
Two  Natural  Resources  Drive 
Little  Rock,  Arkansas  72201 
(501)-223-6314 

Arkansas  River  Valley  Area  Council 
(ARVAC) 

124  North  Elm  Street 
Paris,  Arkansas  71855 
(501)-963-6834 

United  States  Fish  and  Wildlife  Service 
900  Clay  Street,  Room  235 
Vicksburg,  Missippi  39180 
(601)-634-5995 

Arkansas  Wildlife  Federation 
7905  Cantrell  Road,  Room  226 
Little  Rock,  Arkansas  72207 
(501)-663-7255 

Arkansas  Historic  Preservation  Program 
225  East  Markham,  Suite  700 
Little  Rock,  Arkansas  72201 
(501)-371-2763 

Arkansas  Department  of  Parks  and 
Tourism 

One  Capitol  Mall 

Little  Rock,  Arkansas  72201 

(501)-682-6938 

United  States  Forest  Service 
Magazine  Ranger  District 
Post  Office  Box  511 
Paris,  Arkansas  72855 
(501)-963-3076 
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Figure  2.1.  Location  of  special  interest  area. 


development,  and  recreational  uses  that  were  desirable  on  the  Mountain.  The  six  major  issues, 
raised  by  management  concerns  of  and  proposals  from  Arkansas  Department  of  Parks  and 
Tourism  and  the  United  States  Forest  Service,  were  used  to  form  the  boundaries  for  the  level 
of  development,  types  of  facilities,  and  recreational  uses  for  the  Mountain.  A set  of  five  draft 
alternatives  was  developed  from  this  information.  These  alternatives  were  reviewed  by  Arkansas 
Department  of  Parks  and  Tourism,  the  United  States  Forest  Service,  and  the  ERC  in  September, 
1990. 

A meeting  was  held  on  the  Mountain  in  December,  1990,  to  identify  specific  locations 
of  unique  features,  and  PETS  species.  Participants  included  personnel  from  the  United  States 
Fish  and  Wildlife  Service,  Arkansas  Department  of  Parks  and  Tourism,  United  States  Forest 
Service,  Arkansas  Natural  Heritage  Commission,  The  Nature  Conservancy,  Mt.  Magazine 
Association,  and  other  scientists  and  experts  on  the  biological  and  geological  features  of  the 
Mountain. 

The  draft  alternatives  were  modified  based  on  comments  and  concerns  expressed  during 
these  meetings.  The  five  revised  alternatives  developed  for  the  Mt.  Magazine  DEIS  attempted 
to  balance  the  issues  brought  forth  over  the  previous  nine-month  period.  These  alternatives  are 
presented  in  Section  2.4.  Each  alternative  that  included  lodging  facilities  initially  contained  three 
alternate  sites  for  field  evaluation  and  study. 

In  accordance  with  the  NEPA  process,  alternatives  were  considered  or  modified  during 
the  preparation  of  the  FEIS  based  on  the  written  and  oral  comments  received  following  public 
review  of  the  DEIS. 

Site- specific  effects  were  identified  during  the  1991  field  season.  Based  on  the  results 
of  the  field  surveys,  locations  of  developments  were  either  moved  or  eliminated  to  avoid  any 
potential  adverse  effects  on  the  Mountain’s  resources.  Consequently,  actions,  locations,  or  uses 
originally  proposed  in  the  revised  alternatives  in  February,  1991,  were  eliminated  or  removed 
from  further  consideration  or  detailed  study.  Those  actions,  locations,  and  uses,  and  the 
rationale  for  their  removal  are  presented  in  Section  2.3  below. 

2.3  Alternatives  Eliminated  From  Further  Study 

1)  Wilderness  Area  - Several  comments  suggested  that  Mt.  Magazine  be  treated  as 
a wilderness  area,  and  that  the  area  be  off  limits  to  any  further  access.  This 
suggestion  was  considered  unreasonable,  and  was  not  considered  for  further  study 
because:  (1)  Mt.  Magazine  has  a long  history  of  use  as  a tourist  destination,  and 
is  a popular  local  site  for  daytime  recreational  and  educational  uses;  (2)  roads  and 
parking  exist  on  the  Mountain,  encouraging  visitors;  and  (3)  Highway  309,  that 
connects  Paris  on  the  north  to  Havana  on  the  south,  was  designated  in  1990  as 
a United  States  Forest  Service  Scenic  Byway.  Mt.  Magazine,  therefore,  will  exist 
as  a natural  attraction  for  local,  out-of-town,  and  out-of-state  visitors.  For  these 
and  other  reasons,  setting  aside  Mt.  Magazine  as  a wilderness  area  was  not 
considered  for  further  study. 

2)  Lodging  and  other  developments  to  be  placed  off-site  (particularly  at  Cove  Lake) 

- This  alternative  was  examined,  and  eliminated  for  further  study  because  it  does 
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not  meet  the  purpose  and  need  of  this  EIS,  and  is  outside  the  legislation 
authorizing  the  establishment  of  an  Arkansas  State  Park  on  Mt.  Magazine. 

3)  One-hundred-room  lodge,  60-90  campsites  - An  alternative  containing  this  level 
of  lodging  was  eliminated  from  further  study  because  it  would  be  too  expensive 
to  build  and  operate,  and  the  Arkansas  Department  of  Parks  and  Tourism  felt  the 
needs  and  attractions  would  not  be  such  that  it  could  be  filled  to  capacity. 

4)  Proposed  lodge  site  on  Mossback  Ridge  - Three  alternate  locations  for  a lodge 
and  cabins  were  identified  in  January,  1991,  and  studied  throughout  the  1991  field 
season.  One  of  these  three  locations,  the  Mossback  Ridge  lodge  and  cabins  site, 
was  eliminated  from  further  study  based  on:  (1)  direct,  indirect,  and  cumulative 
effects  of  construction  on  the  flora  and  fauna  (both  vertebrates  and  invertebrates) 
of  the  Mountain;  (2)  construction  costs;  (3)  disturbance  to  a high-quality  mesic 
oak-hickory  forest;  (4)  interference  with  rich  and  diverse  invertebrate  populations; 
(5)  effects  on  existing  wildlife  pond;  and  (6)  effects  on  the  headwaters  of  Shoal 
Creek  in  the  Bear  Hollow  drainage. 

5)  West  end  of  the  Mountain  - Much  concern  exists  over  the  sensitivity  of  the 
geologic,  hydrologic,  and  botanical  features  found  on  the  west  end  of  the 
Mountain.  The  entire  west  end  of  the  Mountain  from  the  intersection  of  Forest 
Development  Roads  1606  and  1636  was  eliminated  from  further  consideration  in 
the  alternatives,  and  was  considered  to  be  excluded  from  all  further  development 
on  the  Mountain. 

6)  Proposed  water  line  and  utilities  up  the  western  side  of  the  Mountain  - This 
alternative  was  examined  in  detail,  and  eliminated  from  further  study  based 
on:  (1)  construction  costs;  (2)  length  of  line  required;  (3)  number  of  required 
easements  across  private  property;  (4)  direct  and  indirect  effects  of  construction 
to  the  west  end  of  the  mountaintop,  an  area  whose  resources  merit  protection;  (5) 
creation  of  improved  access  to,  and  potential  visitation  of,  the  west  end  of  the 
Mountain;  and  (6)  location  within  the  existing  designated  Special  Interest  Area. 

7)  Horse  trail  across  the  top  of  the  Mountain  - Conversations  with  the  Arkansas 
Trail  Riders  Association  during  the  June  and  July,  1990,  public  listening  sessions 
revealed  their  interest  in  the  development  of  a horse  trail  across  the  top  of  Mt. 
Magazine  and  down  the  west  end  through  Huckleberry  Flats.  A seven-mile  trail 
was  initially  included  in  several  alternatives.  As  further  study  of  the  Mountain 
progressed  during  1991,  it  became  evident  that  the  construction  and  maintenance 
of  a horse  trail  across  the  top  of  Mt.  Magazine  would  have  adverse,  direct,  and 
indirect,  as  well  as  long-term  effects,  on  a number  of  resources  including 
botanical,  vertebrate,  invertebrate,  and  archeological  and  historical 
resources.  Because  of  these  effects  and  because  of  issues  raised  regarding  the 
sensitivity  of  the  west  end  of  the  Mountain,  the  horse  trail  across  the  top  of  the 
Mountain  and  down  the  west  end  through  Huckleberry  Flats  was  eliminated  from 
further  study.  The  existing  trail  used  by  the  horse  groups,  and  previously 
permitted  by  the  United  States  Forest  Service,  was  maintained  in  the  final 
alternatives. 
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8)  Leave  Mt.  Magazine  the  way  it  is,  but  increase  control  of  visitors  through 
patrols,  residential  personnel,  group  limitations,  fees,  gates,  registrations,  and 
other  visitor  controls  - While  this  alternative,  suggested  by  two  responses,  does 
at  least  partly  address  the  issues  of  Environmental  Protection,  Impacts  on  PETS 
Species,  and  Preservation  of  Cultural  Heritage,  it  does  not  substantially  address 
the  issues  of  Opportunities  for  Public  Use  and  Economics  any  more  than  the  No 
Action,  No  Change,  Alternative  A.  It  also  does  not  meet  the  purpose  and  need 
of  the  proposed  action,  and  is  outside  the  legislation  authorizing  the  establishment 
of  an  Arkansas  State  Park  on  Mt.  Magazine. 

2.4  Presentation  of  Final  Alternatives  Studied 

The  alternatives  considered  for  detailed  study  in  this  EIS  include: 

• Alternative  A - No  Action,  No  Change,  Alternative. 

• Alternative  B - Historical  level  of  development. 

• Alternative  C - Development  expanded  for  scientific  research  and  educational 
use. 

• Alternative  D - Development  for  recreational,  educational,  and  scientific  use  with 
minimum  facilities.  This  alternative  is  the  preferred  alternative. 

• Alternative  E - Development  for  recreational,  educational,  and  scientific  use  with 
greatest  number  of  facilities  while  maintaining  maximum  occupancy  of  facilities. 

Table  2.2  provides  a summary  of  the  features  of  each  of  the  alternatives  studied  in  this 

EIS. 


2.4.1  Alternative  A 

Alternative  A is  the  No  Action,  No  Change,  Alternative.  Under  this  alternative,  the 
United  States  Forest  Service  would  continue  daily  operations  according  to  the  Land  and 
Resources  Management  Plan  for  the  Ozark-St.  Francis  National  Forests  (1989g).  This  level  of 
management  includes,  but  is  not  limited  to,  the  following:  maintenance  of  existing  facilities, 
trails,  structures,  and  grounds;  continuation  of  waste  collection  services;  recreational  use  and 
species  inventories;  limited  species,  habitat,  and  vegetation  management  and  protection;  and 
limited  enforcement.  The  sides  of  the  Mountain  (i.e. , from  the  bluff  line  to  1 ,600-ft.  elevation), 
currently  designated  as  a Special  Interest  Area  (Figure  2.1),  will  continue  to  be  studied  by  the 
United  States  Forest  Service  for  RNA  status.  If  the  RNA  status  is  achieved,  additional  resource 
protection  will  result  for  the  surrounding  slopes.  Specifically,  vehicular  access  to  the  RNA  will 
be  restricted;  a permit  system  will  be  implemented  for  scientific  study;  and  construction  of  trails, 
corridors,  and  new  utilities,  and  habitat  and  timber  management  will  be  prohibited.  Under  the 
No  Action,  No  Change,  Alternative,  environmental  monitoring  (specifically  monitoring  of  PETS 
species)  will  remain  the  responsibility  of  the  United  States  Forest  Service;  however,  joint 
monitoring  by  several  federal  and  state  agencies  may  be  possible.  This  alternative  (Figure  2.2) 
provides  for  the  following: 

1)  18  existing  camp  units  at  Cameron  Bluff  Campgrounds. 
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Table  2.2.  Summary  of  alternatives  studied  in  the  Mt.  Magazine  EIS. 
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Table  2.2.  Continued. 
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Table  2.2.  Continued. 
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2)  22  existing  picnic  units  at  East  End  Picnic  Area,  Greenfield  Picnic  Area,  and 
Brown  Springs  Picnic  Area. 

3)  Existing  hiking  trails  (approximately  5 miles). 

4)  Eight  existing  overlooks. 

5)  Existing  recreational  use  by  horseback-riding  groups,  hang  gliders,  and  rock 
climbers. 

6)  Existing  roads  and  parking. 

7)  Existing  utilities. 

8)  Daily  management  to  remain  with  United  States  Forest  Service. 

2.4.2  Alternative  B 

Alternative  B was  developed  in  response  to  public  input  that  favored  the  reconstruction 
of  mountaintop  facilities  that  had  historically  been  present  on  the  Mountain.  Specific  facilities 
to  be  replaced  under  this  alternative  include  a lodge  with  restaurant  and  meeting  rooms,  and 
cabins.  As  required  under  the  special-use  permit,  a visitor  information  center  and  residences 
for  full-time  staff  were  added.  The  original  location  of  these  facilities  on  the  south  side  of  the 
mountaintop  was  studied  in  detail.  Scientific  study  and  recreational  use  will  continue  under  this 
alternative;  however,  designated  restricted  areas  on  the  top  of  the  Mountain,  and  environmental 
education  programs  (interpretive  programs)  will  be  added  to  enhance  resource 
protection.  Facilities  will  be  added  or  upgraded  for  public  health  protection  (sanitary  purposes) 
in  recreational-use  areas.  Utilities  (water,  electricity,  and  telephone)  will  be  reestablished  on 
the  mountaintop  for  service  and  for  fire  protection. 

Under  this  alternative,  the  daily  management  of  Mt.  Magazine  would  become  the 
responsibility  of  the  Arkansas  Department  of  Parks  and  Tourism.  Resource  management,  and 
species  monitoring  and  protection,  however,  will  be  jointly  conducted  by  the  Arkansas 
Department  of  Parks  and  Tourism,  the  United  States  Forest  Service,  and  possibly  other  state  or 
federal  agencies.  This  alternative  provides  for  the  following  (Figure  2.3): 

1)  18  existing  camp  units  at  Cameron  Bluff  Campground. 

2)  22  existing  picnic  units  at  East  End  Picnic  Area,  Greenfield  Picnic  Area,  and 
Brown  Springs  Picnic  Area. 

3)  Existing  hiking  trails  (approximately  5 miles). 

4)  Eight  existing  overlooks. 

5)  Existing  recreational  use  by  horseback-riding  groups,  hang  gliders,  and  rock 
climbers. 

6)  Reduction  of  four  hunter  access  points  on  top  of  the  Mountain  to  two  access 
points. 

7)  Existing  roads  and  parking,  with  improvements  and  expansion  as  needed. 

8)  Improved  toilets  at  existing  recreational-use  and  picnic  areas. 

9)  Toilets  at  hang-gliding  area  and  at  northeast  quarry  area  for  horseback  riders. 

10)  18-22-room  lodge  with  deck,  restaurant,  meeting  rooms,  lodge  management  living 
quarters  and  facilities,  and  gift  shop,  etc. 

11)  18  cabins. 
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Figure  2.3.  Alternative  B - Historical  level 
of  development. 


12)  Visitor  information  center  with  staff  offices,  laboratory,  auditorium,  rest  rooms, 
and  exhibit  and  display  areas. 

13)  Three  employee  residences  (one  at  lodge  area,  and  two  at  the  visitor 
information-center  area). 

14)  Maintenance  building. 

15)  Amphitheater  at  lodge  or  campground  area. 

16)  Utilities  including  water,  telephone,  electricity,  sewage  treatment  or  collection, 
and  solid-waste  collection. 

17)  Environmental  education/interpretive  programs. 

18)  Designated  restricted-use  areas. 

19)  Permit  system  for  scientific  study  and  research. 

2.4.3  Alternative  C 

Alternative  C was  developed  in  response  to  input  from  federal  and  state  agencies,  private 
organizations,  and  the  public  for  development  of  Mt.  Magazine  for  expanded  scientific  research 
and  environmental  education.  To  balance  this  type  of  use  and  the  goal  of  environmental 
protection,  use  of  the  Mountain  by  the  public  and  scientific  research,  educational,  and 
conservation  organizations  could  be  regulated  through  a registration/reservation  system.  Under 
this  alternative,  use  of  Mt.  Magazine  by  scientific  research,  educational,  and  conservation 
organizations  could  be  promoted  by  providing  group  facilities  designed  to  support  the  activities 
of  these  groups  (e.g.,  expanded  classroom  and  educational  laboratory  facilities,  group 
bunkhouse,  group  campgrounds,  conference-center  complex  with  lodge  or  cabins,  and 
restaurant).  The  locations  studied  for  these  facilities  included  the  south  side  of  the  mountaintop 
where  the  previous  lodge  had  been  built,  and  a second  location  overlooking  Bear  Hollow  and 
located  off  Highway  309  east  of  Greenfield  Picnic  Area  (Figure  2.4). 

Under  this  alternative,  the  management  and  monitoring  of  Mt.  Magazine’s  resources 
would  be  a cooperative  effort  between  the  Arkansas  Department  of  Parks  and  Tourism  and  the 
United  States  Forest  Service,  with  the  daily  management  of  the  Mountain  being  the  responsibility 
of  the  Arkansas  Department  of  Parks  and  Tourism.  Management  techniques  for  resource 
protection  will  most  likely  include  expanded  educational/interpretive  programs  relative  to 
Alternative  B,  joint  enforcement  by  the  Arkansas  Department  of  Parks  and  Tourism  and  United 
States  Forest  Service  personnel,  designated  protected/restricted-use  areas,  and  restricted  access 
to,  and  study  of,  unique  features  or  sensitive  areas  through  a permit  system.  Current  facilities 
and  uses  studied  under  this  alternative  include  (Figure  2.4): 

1)  18  existing  camp  units  at  Cameron  Bluff  Campground. 

2)  22  existing  picnic  units  at  East  End  Picnic  Area,  Greenfield  Picnic  Area,  and 
Brown  Springs  Picnic  Area. 

3)  Existing  hiking  trails  (approximately  5 miles). 

4)  Eight  existing  overlooks. 

5)  Existing  roads  and  parking,  with  improvements  and  new  roads  as  needed. 

6)  Existing  recreational  uses  by  horseback  groups,  hang  gliders,  and  rock  climbers. 

The  following  facilities  and  programs  were  also  studied  under  this  alternative: 
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2-14  Figure  2.4.  Alternative  C - Development  expanded 

for  scientific  research  and  educational  use. 


1)  Visitor  information  center  with  staff  offices,  multi-purpose  research/teaching 
laboratory,  library,  meeting  rooms/classrooms,  auditorium,  rest  rooms,  and 
exhibit  and  display  areas. 

2)  Amphitheater  and/or  pavilions  for  staff  and  group  use. 

3)  Conference  center  with  lodging  facilities  for  individual  or  group  usage  (e.g., 
lodge,  group  bunkhouses,  cabins),  meeting/conference  rooms,  management  living 
quarters  and  facilities,  and  restaurant. 

4)  Three  employee  residences  (one  at  conference  center,  and  two  at  the  visitor 
information  center). 

5)  Maintenance  building. 

6)  Gate  house  at  park  entrance. 

7)  Toilets  at  recreational-  and  other-use  areas. 

8)  20  camp  units  with  water  and  electricity  at  the  northeast  quarry  site  for  group 
use,  horse  trailers,  and  recreational  vehicles. 

9)  Environmental  monitoring  by  state  and  federal  agencies. 

10)  Reduction  of  four  hunter  access  points  on  the  mountaintop  to  two. 

11)  Utilities  including  water,  electric,  telephone,  sewage  treatment  or  collection,  and 
solid- waste  collection. 

12)  Environmental  education/interpretive  programs. 

13)  Designated  restricted-use  areas. 

14)  Permit  system  for  scientific  study  and  research. 

2.4.4  Alternative  D (Preferred  Alternative) 

Alternative  D provides  the  size  facilities  and  operations  necessary  for  economical,  year- 
round  operation  and  maintenance  of  a state  park.  Included  in  this  alternative  are  a lodge,  cabins, 
restaurant,  pool,  and  conference  center  that  would  accommodate  a larger  number  of  occupants 
than  those  facilities  proposed  in  Alternative  B.  The  number  of  cabins,  however,  is  decreased 
relative  to  the  number  in  Alternative  B.  The  locations  studied  for  these  facilities  included  the 
south  side  of  the  mountaintop  where  the  previous  lodge  had  been  built,  and  a second  location 
overlooking  Bear  Hollow  and  located  off  Highway  309  east  of  Greenfield  Picnic  Area.  Also 
included  in  this  alternative  is  a visitor  information  center,  amphitheater,  and  a 19th-century 
homestead. 

The  19th-century  homestead  would  serve  as  a locus  for  the  interpretation  of  Mt.- 
Magazine’s  rich  cultural  heritage.  Included  in  the  design  would  be  a small  primitive  cabin,  a 
small  garden,  and  perhaps  an  out  building.  Including  the  parking  area  needed  to  serve  this 
facility,  the  total  acreage  will  not  exceed  two  acres. 

Under  this  alternative,  the  number  of  campgrounds  and  picnic  areas  currently  in  existence 
on  the  Mountain  would  be  increased,  and  their  quality  would  be  upgraded  to  Class- A sites.  The 
construction  of  a horse  camp  at  the  northeast  quarry  area  was  also  studied.  Trail  mileage  is 
larger  than  in  the  previous  alternatives,  so  that  multiple  trails  and  loop  trails  are  available  for 
hiking.  As  with  the  other  alternatives,  toilets  will  be  constructed  at  the  recreational-use  areas 
for  public  health  and  sanitary  purposes. 

The  management  of  Mt.  Magazine  will  be  a cooperative  effort  by  the  Arkansas 
Department  of  Parks  and  Tourism,  and  the  United  States  Forest  Service.  Increased  protection 
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of  the  Mountain’s  resources  will  be  accomplished  through  administrative  and  management 
techniques  that  most  likely  will  include  increased  educational  and  interpretive  programs,  permits 
for  scientific  study,  regulated  recreational  use,  restricted  access  to  sensitive  areas,  habitat 
improvements,  wildfire  suppression,  and  increased  enforcement  by  a full-time  staff  provided  by 
the  Arkansas  Department  of  Parks  and  Tourism,  and  the  United  States  Forest  Service.  This 
alternative  provides  for  the  following  (Figure  2.5): 

1)  18  camp  units  with  bathhouse,  water,  and  electricity. 

2)  22-35  picnic  units  with  toilets,  pavilions,  and  running  water  (potentially  five  new 
sites  at  Greenfield  Picnic  Area). 

3)  20  camp  units  at  northeast  quarry  area  for  horse  camp,  with  water,  electricity, 
and  bathhouse. 

4)  Additional  5-8  miles  of  hiking  trails,  of  which  5.8  miles  have  been  designated  for 
a hiking  trail  along  the  bluff  line  (rim  trail). 

5)  Improvement  of  eight  existing  overlooks. 

6)  Visitor  information  center  with  staff  offices,  meeting  rooms/auditorium,  exhibits 
and  displays,  gift  area,  rest  rooms,  and  laboratory. 

7)  Designated  recreational-use  areas  for  hang  gliding,  rock  climbing,  and  horseback 
riding  trail  in  existing-use  areas. 

8)  Designated  astronomical  lookout  areas  added. 

9)  Toilets  at  designated  recreational-use  areas. 

10)  Reduction  of  four  hunter  access  points  from  the  mountaintop  to  two. 

11)  40-60-room  lodge  with  deck,  restaurant,  meeting  rooms  and  conference  center, 
covered  pool,  management  living  quarters  and  office  facilities,  and  gift  shop, 
etc. 

12)  5-15  cabins. 

13)  Four  employee  residences  (two  at  visitor  information  center,  and  two  at  lodge 
site). 

14)  Maintenance  building. 

15)  Amphitheater. 

16)  Utilities  and  services  including  water,  electric,  -telephone,  sewage  treatment  plant 
or  sewage  collection,  and  solid- waste  collection. 

17)  Improvement  of  existing  road  corridors,  and  new  roads  and  parking  as  needed. 

18)  19th-century  homestead. 

19)  Permit  system  for  scientific  study /research. 

20)  Recreational-vehicle  sanitary  stations. 

21)  Educational/interpretive  programs. 

22)  Environmental  monitoring  by  the  Arkansas  Department  of  Parks  and  Tourism, 
United  States  Forest  Service,  and  other  agencies. 

23)  Full-time,  on-site  enforcement  personnel. 

24)  Designated  restricted-use  areas. 
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Figure  2.5.  Alternative  D - Development  for 

recreational,  educational,  and  scientific 
use  with  minimum  facilities. 


2.4.5  Alternative  E 

Alternative  E proposes  to  provide  a level  of  development  in  which  the  facilities  and 
operations  proposed  can  support  the  maximum  capacity  of  occupants  (i.e. , without  being  too 
large  to  run  at  less  than  optimum  capacity)  while  remaining  economically  feasible  for  sustained, 
year-round  operation  and  maintenance.  Similar  to  Alternative  D,  the  following  facilities  are 
included  in  this  alternative:  lodge,  cabins,  restaurant,  pool,  conference  center,  visitor 
information  center,  amphitheater,  19th-century  homestead,  additional  five-eight  miles  of  new 
trails,  and  designated  recreational-use  areas  with  toilets.  Under  this  alternative,  tennis  courts 
were  also  studied.  The  number  of  camp  units,  including  the  proposed  multipurpose  camp  units 
at  the  northeast  quarry,  is  increased  over  the  number  of  units  provided  in  Alternative  D.  Two 
sites  were  studied  in  detail  as  alternate  locations  for  the  construction  of  the  lodge,  cabins,  and 
19th-century  homestead.  These  two  sites  were  the  location  of  the  old  lodge  site,  and  a second 
location  overlooking  Bear  Hollow  and  located  off  of  Highway  309  to  the  east  of  Greenfield 
Picnic  Area.  The  number  of  cabins  under  this  alternative  is  increased  relative  to  the  number  in 
Alternative  D. 

The  management  of  Mt.  Magazine  will  be  a cooperative  effort  by  the  Arkansas 
Department  of  Parks  and  Tourism,  and  the  United  States  Forest  Service.  Increased  protection 
of  the  Mountain’s  resources  will  be  accomplished  through  administrative  and  management 
techniques  that  most  likely  will  include  increased  educational  and  interpretive  programs,  permits 
for  scientific  study,  regulated  recreational  use,  restricted  access  to  sensitive  areas,  habitat, 
improvements,  wildfire  suppression,  and  increased  enforcement  by  a full-time  staff  provided  by 
the  Arkansas  Department  of  Parks  and  Tourism,  and  the  United  States  Forest  Service.  Included 
in  this  alternative  are  the  following  (Figure  2.6): 

1)  20-40  camp  units  with  bathhouse,  water,  and  electricity  at  Cameron  Bluff 
Campground. 

2)  20  camp  units  with  bathhouse,  water,  electricity,  and  pavilion  at  the  northeast 
quarry  area  off  of  Highway  309  for  the  horseback  group  (possible  isolated  stable 
area  for  horses). 

3)  25-40  picnic  units  with  toilets,  running  water,  and  pavilions  at  the  existing  picnic 
areas  (four-ten  units  added  at  East  End  Picnic  Area,  five  units  at  Greenfield 
Picnic  Area). 

4)  Additional  5-8  miles  of  hiking  trail,  of  which  5.8  miles  have  been  designated  for 
a hiking  trail  along  the  bluff  line  (rim-hiking  trail). 

5)  Improvement  of  eight  existing  overlooks. 

6)  Visitor  information  center  with  staff  offices,  meeting  rooms/classrooms, 
auditorium,  exhibit  and  display  areas,  gift  areas,  rest  rooms,  and  laboratory. 

7)  Designated  recreational-use  areas  for  hang  gliding,  and  rock  climbing,  and 
astronomy  areas  with  toilets. 

8)  Reduction  of  four  hunter  access  points  from  mountaintop  to  two. 

9)  60-90-room  lodge  with  deck,  restaurant,  meeting  rooms  and  conference  center, 
covered  pool,  management  living  quarters,  and  gift  shop,  etc. 

10)  10-20  cabins. 
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11)  Four  employee  residences  (two  at  the  lodge  site,  and  two  at  the  visitor 
information  center). 

12)  Maintenance  building. 

13)  Two  amphitheaters. 

14)  Utilities  and  services  including  water,  electric,  telephone,  sewage  treatment  plant, 
and  solid- waste  collection. 

15)  Permit  system  for  scientific  study /research. 

16)  Recreational- vehicle  sanitary  stations  at  the  visitor  information  center. 

17)  Educational  interpretive  programs. 

18)  Environmental  monitoring  by  the  Arkansas  Department  of  Parks  and  Tourism,  the 
United  States  Forest  Service,  and  other  agencies. 

19)  Improved  or  new  roads  and  parking,  as  needed. 

20)  19th-century  homestead. 

21)  Two  lighted  tennis  courts. 

22)  Full-time,  on-site  enforcement  personnel. 

23)  Designated  restricted-use  areas. 

2.5  Comparison  of  Alternatives 

As  indicated  in  Chapter  1.0,  and  discussed  earlier  in  this  chapter  (Section  2.2),  issues 
raised,  and  concerns  expressed,  by  the  public,  and  state-  and  federal-agency  personnel  during 
the  scoping  portion  of  this  EIS  formed  the  basis  for  the  development  of  the  alternatives  presented 
in  this  chapter.  The  purpose  of  this  section  is  to  compare  the  environmental  consequences  of 
the  alternatives  studied  in  detail,  and  to  identify  how  the  alternatives  respond  to  the  issues  and 
concerns.  Implementation  of  any  of  the  alternatives,  including  the  No  Action,  No  Change, 
Alternative,  will  affect  the  physical,  biological,  cultural,  social,  and  economic  resources  of  Mt. 
Magazine.  These  effects  are  discussed  in  Chapter  4.0  (Environmental  Consequences),  and  are 
summarized  below.  Table  2.3  compares  environmental  effects  by  alternative. 

2.5.1  Soil,  Water,  and  Air 

With  the  exception  of  the  differences  in  acres  affected  by  construction  and  the  direct 
effects  of  construction,  there  are  few  differences  between  the  effects  of  the  proposed 
development  alternatives  on  soil,  water,  and  air  on  Mt.  Magazine.  Construction  of  facilities, 
roads,  and  trails  under  the  development  alternatives  would  result  in  the  disturbance  of  13.6-20.9 
acres  (Alternatives  B through  E,  respectively)  of  soil  through  clearing,  grading,  and 
compaction.  Indirect  effects  of  construction  activities  are  the  changes  in  drainage  patterns,  and 
runoff  quantity  and  quality  from  grading,  erosion,  and  sedimentation.  Most  of  these  indirect 
effects  are  expected  to  be  temporary,  minimal,  and  of  little  or  no  consequence,  as  the  effects  can 
be  mitigated.  Sediment  loss  due  to  changes  in  land  use  for  all  the  alternatives  is  below  threshold 
levels  considered  to  be  significant,  and  is  not  expected  to  have  long-term,  cumulative  effects  on 
surface  water  in  the  drainages  off  the  Mountain.  Restricted  access  to  the  west  end  of  the 
Mountain  will  minimize  the  number  of  people  exploring  the  slopes  above  rock  faces  which  are 
currently  undergoing  slow  rates  of  movement. 
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Table  2.3.  Comparison  of  effects  by  alternative,  Mt.  Magazine  EIS. 
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Table.  2.3.  Continued. 
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Table.  2.3.  Continued. 
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Table.  2.3.  Continued. 
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Table.  2.3.  Continued. 
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Stormwater  runoff  from  the  affected  areas  would  contribute  an  insignificant  increase  in 
flow  to  distant  drainages,  and  would  not  degrade  water  quality  in  these  drainages.  Reduction 
in  groundwater  recharge  will  be  less  than  one  percent  of  the  total  area  available  for  recharge  for 
the  development  alternatives.  Construction  of  the  water  line  and  storage  facilities  will  provide 
a year-round  supply  of  water  on  the  Mountain. 

The  proposed  toilets  and  wastewater  treatment  facility  will  improve  human-waste 
disposal,  and  provide  for  the  protection  of  both  human  health  and  water  quality.  Wastewater 
generated  will  be  treated  and  released  off  the  Mountain  with  no  long-term  cumulative,  negative 
effects  on  flora  and  fauna. 

The  proposed  development  would  not  degrade  ambient  air  quality,  and  dust  raised  during 
construction  can  be  controlled  through  mitigation  measures. 

2.5.2  Vegetation 

Under  Alternative  A,  no  new  construction  is  planned;  therefore,  no  direct  effects  of 
construction  on  vegetation  will  occur.  Some  degree  of  habitat  destruction  and  loss  of  sensitive 
species  from  trampling,  nonregulated  collection  of  species,  and  soil  compaction  at  Dripping 
Springs  and  at  Brown  Springs  are  expected  to  occur  each  year  as  a result  of  limited  visitor 
control  and  regulation  on  the  Mountain.  Over  time,  these  effects  may  be  detrimental  to  the 
continued  existence  of  these  species  on  the  Mountain.  Indirect  effects  under  Alternative  A 
include  the  establishment  of  weedy  species,  and  the  replacement  of  natural  vegetation  with  more 
weedy  species,  and  the  loss  of  certain  plant  species  and  communities  through  natural 
successional  processes.  The  degree  to  which  the  effects  under  this  alternative  can  be  mitigated 
will  be  dependent  on  the  funding  available  to  the  United  States  Forest  Service  budget  for  species, 
and  habitat  management  and  protection.  Future  funding,  however,  is  unknown  at  this  time. 

On-site  management  and  enforcement,  restricted-use  areas,  educational  and  scientific 
research  opportunities,  and  expanded  species  monitoring  programs  are  provided  by  development 
Alternatives  B,  C,  D,  and  E to  protect  the  sensitive  plant  communities,  habitats,  and  species  that 
exist  on  the  Mountain,  but  are  limited  or  nonexistent  under  Alternative  A.  No  readily-available 
fire  protection  and  control  measures  are  available  on  the  Mountain,  and  United  States  Forest 
Service  response  time  to  a fire  on  Mt.  Magazine  to  protect  species  and  habitats  under  Alternative 
A is  one  hour.  Under  Alternatives  B,  C,  D,  and  E,  fire  protection  and  control  measures  will 
be  readily  available,  but  equipment  and  personnel  will  be  limited,  and  United  States  Forest 
Service  support  will  still  be  needed  to  protect  species  and  vegetation. 

In  contrast  to  Alternative  A,  approximately  13.6  acres  of  vegetation  will  be  removed  to 
construct  new  facilities  on  the  Mountain  under  Alternative  B.  With  the  exception  of  the 
irretrievable  loss  of  vegetation  from  clearing,  no  direct  effects  on  the  plant  communities  affected 
by  construction  activities  are  expected  to  occur.  At  the  construction  locations,  with  the 
exception  of  the  old  lodge  site,  no  indirect  effects  from  construction  are  expected  to  occur.  At 
the  old  lodge  site  on  the  south  side  of  the  Mountain,  species  trampling,  invasion  of  weedy 
species,  and  soil  compaction  may  occur.  These  effects  can  be  avoided  or  minimized  through 
the  implementation  of  species  and  habitat  protection  measures  during  construction.  These 
practices  are  outlined  in  detail  in  Chapter  4.0. 

Direct  and  indirect  effects  on  the  vegetation  and  sensitive  plant  species  on  Mt.  Magazine 
under  Alternative  C will  be  similar  to  those  under  Alternative  B.  Approximately  14.0  acres  of 
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vegetation  will  be  cleared  to  construct  new  facilities,  an  increase  of  less  than  one-half  acre  over 
Alternative  B.  Increased  opportunities  for  education  and  scientific  research  will  provide 
information  to  the  public  on  how  to  better  facilitate  the  protection  of  botanical  resources  not 
provided  under  the  other  alternatives,  and  will  provide  more  scientific  data  to  monitor  species 
and  habitat  changes  over  time. 

Similar  to  Alternatives  B and  C,  no  adverse  direct  or  indirect  effects  from  construction 
of  the  visitor  information  center  and  the  lodge  facilities  are  expected  to  occur  under  Alternative 
D.  Approximately  18.5  acres  of  vegetation  will  be  removed  for  the  construction  of  the  state- 
park  facilities  under  this  alternative,  including  the  construction  of  a new  rim  hiking  trail  and  a 
19th-century  homestead.  The  permanent  removal  of  an  additional  4.5  acres  of  vegetative  cover 
under  this  alternative,  however,  is  not  expected  to  have  adverse  effects  on  the  plant  communities 
or  on  the  sensitive  plant  species  on  the  Mountain.  Only  small  portions  of  the  respective 
communities  where  construction  is  proposed  will  be  lost.  While  the  proposed  rim  trail  traverses 
a few  plant  communities,  with  limited  distribution  on  the  Mountain  (e.g.,  scrub  oak  woodlands, 
and  mesic  bluff-line  community),  and  the  habitat  of  some  sensitive  species  (e.g.,  Ozark 
chinquapin,  prickly  gooseberry),  potential  adverse  effects  are  avoidable  by  rerouting  the 
proposed  trail  away  from  these  limited  communities  and  sensitive  species  or 
habitats.  Additionally,  low-impact  trail  construction  methods  are  available  and  will  be 
employed. 

Because  an  increase  in  year-round  visitation  is  anticipated  under  Alternative  D,  effects 
on  the  vegetation  in  the  area  of  the  proposed  old  lodge  site  from  increased  foot  traffic  is 
expected  to  increase;  however,  these  effects  are  expected  to  be  manageable  and  offset  by 
increasing  pedestrian  control,  and  species  and  habitat  protection  measures  at  this  site. 

Effects  on  the  vegetation  are  expected  to  be  greatest  under  Alternative  E.  Both  the 
acreage  affected  by  this  alternative,  and  visitation  and  use  of  the  Mountain  will  be  the  highest 
of  the  alternatives.  Indirect  effects  associated  with  visitor  use  (i.e.,  trampling,  soil  compaction, 
and  invasion  and  replacement  by  weedy  species)  will  be  the  highest  under  Alternative  E.  An 
increase  in  mitigation  measures  will  be  necessary  to  minimize  indirect  effects  on  this  community; 
however,  it  is  unlikely  that  the  effects  can  be  completely  eliminated.  Cumulative  effects  of 
construction  and  increased  visitor  use  of  the  old  lodge  site  are  expected  to  have  unavoidable 
effects  on  the  juniper-hardwood  woodlands  and  on  certain  sensitive  species  that  occur  within  this 
community  type.  Increased  management  and  mitigation  measures  will  be  required  to  prevent 
irretrievable  and  irreversible  effects  on  the  juniper-hardwood  woodlands,  and  the  species 
associated  with  openings  and  rock  outcrops  of  this  community.  No  other  effects  are  expected, 
however,  as  a result  of  increased  visitation  and  use  of  other  proposed  recreational  areas  on  the 
Mountain  under  this  alternative. 

2.5.3  Wildlife  (Vertebrates) 

No  direct  environmental  consequences  to  the  vertebrate  community  are  anticipated  as  a 
result  of  the  No  Action,  No  Change,  Alternative.  However,  indirect  consequences  resulting 
from  limited  control  and  regulation  (e.g.,  fires)  are  greater  than  those  for  the  development 
alternatives. 

With  all  of  the  remaining  alternatives,  vertebrate  species  habitat  will  be  irretrievably 
lost.  The  maximum  proposed  acreage  directly  affected  by  construction,  however,  represents  less 
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than  one  percent  of  the  plateau  acreage.  No  cumulative  or  long-term  environmental 
consequences  to  the  general  vertebrate  population  are  expected  to  occur  under  Alternatives  B, 
C,  D,  or  E. 

2.5.4  Wildlife  (Invertebrates) 

Alternative  A,  in  general,  will  not  produce  direct  effects  on  the  invertebrate  community 
of  Mt.  Magazine.  Generally,  the  potential  for  direct  effects  from  development  under 
Alternatives  B through  E is  restricted  to  removal  of  vegetation  for  construction  activities.  These 
actions  would  remove  invertebrate  populations  and  habitat,  but  the  areas  are  limited  in  scope, 
and  are  small  when  compared  to  the  total  amount  of  invertebrate  habitat  available  in  the  affected 
environment.  Indirect  effects  on  the  invertebrates  are  likely  to  increase  with  increased 
use.  However,  these  effects  can  be  reduced  and  mitigated  by  implementation  of  specific 
restrictions  and  management  practices. 

Increased  stormwater  runoff  from  construction  activities  and  overall  changes  in  land  use 
on  the  Mountain  have  been  determined  to  be  minimal  in  any  specific  drainage.  Consequently, 
species  assemblages  of  invertebrate  communities  should  not  be  altered.  Under  Alternatives  D, 
and  E,  increased  flows,  in  either  Big  Shoal  Creek  drainage  in  Bear  Hollow  or  into  West  Bass 
Creek  on  the  south  side  of  the  Mountain  from  discharges  from  the  wastewater  treatment  plant, 
may  cause  minor  habitat  alterations  in  the  drainages.  While  the  flows  under  Alternative  E will 
be  greater  than  those  under  Alternative  D,  there  should  be  little  differences  between  these 
alternatives.  It  is  expected  that  neither  of  these  alternatives  will  affect  habitat  or  species 
composition  of  downstream  areas,  and  that  greatest  effects  will  be  seen  on  habitat  in  the  middle 
reaches  of  the  two  drainages. 

2.5.5  Proposed,  Endangered,  Threatened,  and  Sensitive  (PETS)  Species 
2.5.5. 1 Plants 

Under  Alternative  A,  the  continued  existence  of  most  of  the  plant  species  of  special 
concern  will  be  promoted.  There  are  three  species,  however,  that  have  the  potential  of  being 
lost  through  normal  plant  successional  trends  under  the  No  Action,  No  Change, 
Alternative.  Two  of  the  species  (Bush’s  poppy  mallow,  and  small-headed  pipewort)  probably 
have  already  been  lost  through  natural  successional  processes.  The  third  species,  soapwort 
gentian,  has  the  potential  to  be  shaded  out  of  existence  through  development  of  a heavy  canopy 
over  its  normal  sunlit  habitat. 

Under  Alternative  B,  the  effects  to  PETS  plant  species  would  be  minor.  In  the  area  of 
the  proposed  visitor  center,  minor  effects  on  prickly  gooseberry  could  occur  because  there  are 
a few  plants  present  at  the  site.  This  would  be  of  little  consequence,  however,  because  the 
species  is  locally  abundant  at  numerous  other  sites  that  will  not  be  affected.  Construction  of  the 
lodge,  cabins,  parking  areas,  and  associated  developments  has  the  potential  for  loss  of 
individuals  of  Ouachita  leadplant  and  broom  nailwort,  and  some  habitat  degradation.  These 
potential  effects  can  be  minimized  through  establishment  of  buffer  zones  prior  to 
construction.  Control  of  visitor  access  after  construction  will  be  necessary  to  reduce  or 
minimize  other  direct  or  indirect  effects  on  these  species. 

Under  Alternative  C,  no  additional  effects  on  PETS  plant  species  beyond  those  described 
under  Alternative  B are  expected  to  occur.  An  increase  in  species  and  habitat  protection 
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measures  will  be  necessary  under  Alternatives  D,  and  E to  balance  the  effects  associated  with 
increased  visitor  use.  With  these  measures  in  place,  some  localized  species  losses,  habitat 
degradation,  and  population  size  reductions  are  expected  to  occur  in  Alternative  E in  heavy 
traffic  areas. 

Under  Alternatives  D,  and  E,  additional  effects  on  PETS  species  could  occur  from  the 
construction  and  use  of  the  proposed  rim  trail.  The  rim  trail  has  the  potential  to  affect  several 
PETS  species  in  most  reaches  of  the  trail  except  at  the  rim  of  Bear  Elollow  and  the  quarry  area 
(see  Chapter  4.0).  These  potential  effects  can  be  minimized  or  avoided  by  rerouting  the  trail 
around  these  species,  and  by  providing  a protecting  vegetative  buffer  between  the  species  and 
the  trail. 


2. 5. 5.2  Wildlife  (Vertebrates) 

No  direct  or  indirect  environmental  consequences  to  the  PETS  vertebrate  species  are 
anticipated  as  a result  of  the  No  Action,  No  Change,  Alternative.  However,  benefits  associated 
with  habitat  improvement,  and  monitoring  recommended  as  mitigation  in  conjunction  with  the 
other  development  alternatives  will  not  likely  be  afforded  under  this  alternative.  Under 
Alternatives  B,  and  C,  construction  activities  associated  with  the  lodge,  cabins,  and  associated 
structures  at  the  old  lodge  site  could  result  in  direct  effects  to  the  rufous-crowned 
sparrow.  Indirect  effects  resulting  from  increased  visitation  and  human  activities  may  also  affect 
the  sparrow  population  on  Mt.  Magazine.  However,  with  adherence  to  the  proposed  mitigation 
measures  (see  Chapter  4.0),  it  is  possible  the  net  effect  may  be  beneficial  as  a result  of  habitat 
enhancement  and  monitoring.  There  are  no  environmental  consequences  anticipated  from 
construction  of  other  structures,  or  indirect  effects  from  use  activities  under  this 
alternative.  With  the  exception  of  increasing  effects  on  the  rufous-crowned  sparrow,  as  a result 
of  increased  disturbance  from  construction  and  visitor  use  under  Alternatives  D,  and  E,  no  other 
increased  effects  on  the  vertebrate  PETS  species  on  the  Mountain  will  occur. 

2. 5. 5.3  (Wildlife)  Invertebrates 

Under  all  alternatives,  the  Magazine  Mountain  shagreen  could  be  directly  affected  by 
habitat  destruction  if  access  to  the  talus  slopes  on  the  north  face  of  the  Mountain  is  not 
regulated.  Indirect  effects  on  the  shagreen  as  a result  of  Alternative  A are  unlikely.  Direct 
effects  on  the  Diana  fritillary  as  a result  of  unregulated  over-collection  could  occur  under 
Alternative  A.  Routine  mowing  of  road  corridors  during  flowering  of  this  species’  host  plant 
could  affect  this  butterfly  under  all  alternatives;  however,  these  effects  can  be  avoided  through 
changes  in  roadside  maintenance  scheduling.  No  other  invertebrate  PETS  species  are  expected 
to  be  affected  by  any  of  the  five  alternatives.  Alternatives  B through  E are  beneficial  for 
invertebrate  PETS  species  by  increasing  awareness,  and  by  providing  additional  scientific 
investigation  and  environmental  monitoring. 

2.5.6  Cultural  Resources 

Alternative  A will  produce  no  direct  effects  on  the  cultural  resources  of  Mt. 
Magazine.  Indirect  effects  on  archeological  and  historical  resources  (i.e.,  vandalism  and 
nonscientific  collecting)  would  continue  as  a result  of  limited  control  and  regulation  of  visitation 
under  Alternative  A.  Likewise,  Alternatives  B through  E would  also  indirectly  affect  cultural 


2-30 


resources  as  a result  of  increased  accessibility  by  an  increased  number  of  visitors;  however, 
under  these  alternatives  there  would  be  on-site  monitoring  and  enforcement  to  protect  the 
Mountain’s  cultural  resources.  Direct  and  indirect  effects  on  cultural  resources  increase  with 
the  increasing  level  of  development  from  Alternative  B through  Alternative  E.  Any  ground- 
disturbing  activities  in  the  vicinity  of  sites  considered  significant  and  eligible  for  nomination  to 
the  National  Register  (e.g.,  Sion  House  Farmstead,  Site  49-22;  Brown  Farm  Complex,  Site  49- 
27;  and  Benefield  Farm,  Site  3L094)  must  be  mitigated  through  a comprehensive  program  of 
data  recovery  or  excavation,  and  archival  research.  Significant  sites  are  described  in  Chapter 
4.0.  The  number  of  sites  potentially  eligible  for  nomination  to  the  National  Register  is  six  to 
twelve  for  Alternatives  B through  E (Table  2.3). 

Any  proposed  development  outside  the  actual  areas  surveyed  will  need  to  be  examined. 

2.5.7  Socioeconomics 

Under  Alternative  A,  current  socioeconomic  trends  should  continue  in  the  primary  impact 
area.  Low  or  no  growth  in  population;  a decrease  in  total  real  income,  earnings,  and  labor 
force;  and  an  increase  in  unemployment  are  expected. 

Table  2.3  presents  a summary  of  the  total  short-term  and  total  long-term  economic  effects 
to  the  primary  impact  area  for  each  of  the  four  Mt.  Magazine  development  alternatives 
(Alternatives  B,  C,  D,  and  E).  The  estimated  impacts  upon  gross  sales,  employment,  and  wages 
and  salaries  are  presented  separately.  Short-term  effects  last  only  as  long  as  the  construction 
process,  while  the  long-term  effects  are  ongoing  through  time.  For  example,  as  noted  in  Table 
2.3,  the  impact  of  Alternative  B on  gross  sales  is  $10.4  million  in  the  short-term,  but  only  $6.5 
million  in  the  long-term.  However,  after  the  second  year  of  tourism,  the  cumulative  long-term 
effect  is  $13.0  million,  and  $19.5  million  after  the  third  year.  The  same  analysis  applies  to 
employment  impacts,  and  wages  and  salaries.  The  long-term  economic  impacts  are  probably 
a more  meaningful  measure  of  the  different  development  alternatives  associated  with  Mt. 
Magazine.  For  instance,  the  119  jobs  associated  with  Alternative  D in  the  long-term  represent 
continuing  employment,  while  the  141  jobs  associated  with  the  construction  cease  to  exist  with 
completion  of  the  project.  These  long-term  values  for  gross  sales,  employment,  and  wages  and 
salaries  should  prove  helpful  to  decision  makers  concerned  with  the  economic  well-being  of  the 
affected  area. 

First  cost  commitments  for  the  development  alternatives,  which  include  construction, 
architectural  engineering,  and  planning  costs,  range  from  $8,138,440  (Alternative  B)  to 
$17,457,750  (Alternative  E).  These  costs  are  expected  to  be  phased  in  over  a number  of  years, 
and  will  be  provided  by  the  State  of  Arkansas.  Projected  annual  operation  and  maintenance 
costs  range  from  $30,000  (Alternative  A)  to  $1,384,570  (Alternative  E). 

Estimated  yearly  revenues  range  from  $898,000  to  $2,160,000,  and  estimated  annual 
profits  for  the  various  levels  of  development  range  from  $314,000  to  $756,000. 

2.5.8  Opportunities  for  Public  Use 

Use  of  the  Mountain  for  rock  climbing,  hang  gliding,  hiking,  horseback  riding,  camping, 
bird  watching,  and  nondirected  educational  study  will  continue  under  Alternative  A.  This 
alternative  will  attract  the  visitor  seeking  a more  solitary  setting  than  is  available  at  other 
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mountaintop  parks.  Safety  hazards  related  to  unstable  cliff  faces  are  monitored  through 
unscheduled  patrols  by  law  enforcement  officers,  and  are  greatest  under  this  alternative. 

Alternatives  B through  E provide  more  educational  opportunities,  and  offer  a broader 
range  of  recreational  opportunities.  These  alternatives  make  the  Mountain  appealing  to  a more 
diverse  population,  provide  restricted-use  areas  to  protect  the  Mountain’s  resources,  and  offer 
the  user  some  safety  benefits.  The  reduction  of  hunter  access  from  four-two  access  points,  with 
development  on  the  Mountain,  may  inconvenience  hunters  but  should  not  affect  use  of  the  slopes 
for  hunting. 

The  maximum  educational  potential  of  Mt.  Magazine  is  realized  under  Alternative  C, 
with  the  addition  of  a teaching/research  laboratory  and  library.  The  maximum  recreational 
potential  of  the  Mountain  is  realized  under  Alternative  E,  with  the  addition  of  a swimming  pool, 
tennis  courts,  hiking  trails,  and  19th-century  homestead. 

The  designation  of  restricted-use  areas  under  the  development  alternatives  should  provide 
long-term  beneficial  effects  to  preserve  the  Mountain’s  resources.  The  regular  presence  of 
enforcement  personnel  should  minimize  use  of  unstable  cliff  faces,  and  reduce  the  hazards 
associated  with  these  bluffs. 

2.5.9  Aesthetics 

Limited  visitor  control  and  regulation  on  the  Mountain  will  continue  to  result  in 
vandalism  and  improper  trash  disposal  under  Alternative  A.  Scenery,  as  viewed  from  the 
overlooks,  will  continue  to  draw  visitors  to  the  Mountain. 

Improvements  proposed  under  the  development  alternatives  will  change  how  the 
recreation  areas  look.  Approximately  59.1  - 71.5  acres  of  land  would  be  affected  by  a change 
in  use  (i.e.,  three  percent  of  the  mountaintop).  Which  of  the  alternatives,  A (no  development), 
or  B,  C,  D,  or  E (development),  is  more  aesthetically  appealing  is  a matter  of  personal 
preference.  The  scenery,  as  viewed  from  the  Mountain,  will  not  significantly  differ.  The  four 
development  alternatives  will  offer  monitoring  and  control  of  vandalism  and  trash  disposal. 

The  location  of  the  lodge  under  the  development  alternatives  does  affect  the  scenery,  as 
viewed  from  the  two  alternative  lodge  sites.  The  old  lodge  site  on  the  south  rim  offers  a 
spectacular  view  of  the  valley  below.  The  Bear  Hollow  site  does  not  offer  this  view,  but  may 
appeal  to  the  visitor  who  likes  a more  rustic  setting. 
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3.0  THE  AFFECTED  ENVIRONMENT 


3.1  An  Overview  of  the  Affected  Environment 

This  section  describes  the  Mt.  Magazine  area  and  the  uses  and  conditions  of  its  present 
and  potential  major  resources.  The  summit  of  Mt.  Magazine  is  approximately  2,200  acres  in 
size;  and  of  these  2,200  acres  the  proposed  state  park  would  directly  affect  less  than  3 percent 
of  the  land  on  top  of  the  Mountain.  As  part  of  the  park  proposal,  approximately  865  acres 
would  have  restricted  access. 

3.2  Geology  and  Physiography 

Mt.  Magazine  rises  out  of  the  Arkansas  River  Valley,  which  runs  in  an  east- west 
direction  and  lies  between  the  Boston  Mountain  range  to  the  north  and  the  Fourche  Mountain 
range  to  the  south.  At  its  summit  on  Signal  Hill,  Mt.  Magazine  is  2,753  ft  (Figure  3.1)  above 
mean  sea  level,  the  highest  point  in  Arkansas.  Mt.  Magazine  is  generally  a flat-topped  plateau 
rimmed  by  sheer  rock  bluffs  and  represents  an  erosional  landform  created  when  bedrock  in  the 
Arkoma  Basin  uplifted  and  eroded  away  to  reveal  thick  sequences  of  Pennsylvanian  sandstones 
and  shales.  There  are  no  active  faults  in  the  area  that  would  jeopardize  the  project.  The  U.S. 
Forest  Service  (USD A Forest  Service  1979)  provides  additional  descriptions  of  the  geology  of 
Mt.  Magazine  and  the  surrounding  area. 

The  slopes  of  Mt.  Magazine  range  from  steep  to  precipitous,  often  breaking  off  into 
sheer  cliffs  on  the  southern  and  northern  rims.  The  north  side  of  the  Mountain  near  the  cliff 
edge  is  an  area  of  active  mass  wasting  as  evidenced  by  soil  creep,  rock  creep,  and  slides. 
Average  rates  of  mass  wasting  are  probably  in  the  order  of  millimeters  per  year  and  are 
generally  insignificant  over  a short  period  of  time,  that  is,  50  to  100  yrs.  Low  sloping  areas 
above  the  rock  faces  have  well  developed  soils  but  lack  plant  growth;  this  observation  suggests 
these  are  areas  of  surface  movement  of  soil.  Mt.  Magazine’s  climate,  altitude,  relief,  and  rock 
characteristics  combine  to  make  the  north  cliff  face  very  unstable.  Below  these  cliff  faces,  the 
mountainsides  are  marked  by  alternating  flat  benches  and  steep  slopes  with  rock  streams. 

Rock  streams  are  extensively  developed  just  below  the  upper  cliffs  on  the  Mountain. 
Rock  streams  are  composed  of  unconsolidated  cobble  to  boulder-sized  rock  fragments  and  are 
found  on  slopes  free  of  trees  and  other  vegetation.  There  are  approximately  35  rock  streams  on 
the  Mountain  (Vere  et  al.  1982)  with  the  largest  and  best  developed  on  the  north  side.  Most  are 
located  west  of  the  Cameron  Bluff  overlook  area.  Rock  streams  are  fairly  unique  geological 
features  in  Arkansas  with  the  only  other  known  rock  streams  occurring  on  Rich  Mountain  and 
Black  Fork  Mountain  (Lookingbill  et  al.  1987),  and  a small  one  reported  on  Mt.  Nebo.  Active 
stream  flow  and  groundwater  seepage  are  always  associated  with  rock  streams.  Surface  runoff 
from  the  Mountain,  which  flows  over  the  cliff,  and  seepage  from  the  cliff  face  immediately 
above  the  rock  streams,  contribute  to  rock  stream  formation  largely  by  sapping  the  cliff  face  and 
providing  loosened  rock  fragments.  These  features  are  currently  being  monitored  to  determine 
how  the  cliff  face  and  upper  slopes  have  been  developed  and  are  changing  (Vere,  personal 
communication  1991). 

The  U.S.  Forest  Service  (USDA  Forest  Service  1979)  describes  in  detail  the  mineral 
resources  managed  by  the  U.S.  Forest  Service  in  the  vicinity  of  Mt.  Magazine.  Oil  and  gas 
leases  have  been  issued  for  all  of  the  2,200  acres  on  Mt.  Magazine.  These  leases,  however, 
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contain  special  stipulations  that  deny  surface  use  or  occupancy.  There  has  never  been  drilling 
activity  for  oil  or  gas  on  the  Mountain  top.  With  the  exception  of  oil  and  gas  leases,  there  are 
no  significant  mineral  interests  within  the  affected  area  on  Mt.  Magazine.  There  is  an  old 
quarry  site  on  the  east  end  of  the  Mountain  top  from  which  sandstone  was  removed  many  years 
ago  and  which  is  no  longer  quarried.  Other  quarries  presently  operate  in  the  surrounding 
counties,  and  these  quarries  more  than  meet  the  demand  for  sandstone  materials. 

3.3  Soils 

Soils  are  derived  from  the  sedimentary  sandstones  and  shales  of  the  Savannah  Formation. 
As  described  by  the  U.S.  Forest  Service  (USDA  Forest  Service  1979),  weathering  of  this 
bedrock  has  produced  three  basic  types  of  soils  on  Mt.  Magazine:  residual  loamy  soils,  residual 
clayey  soils,  and  loamy  soils  formed  by  the  weathering  of  colluvial  material.  The  mountaintop 
within  the  affected  area  consists  of  fine,  sandy  loam  of  the  Mountainburg  and  Linker  series 
(USDA  Soil  Conservation  Service  1980).  These  soils  range  from  shallow  on  the  hilltops  and 
edges  to  moderately  deep.  They  are  moderately  permeable  to  slowly  permeable,  fine  to  medium 
textured,  well  drained,  and  acidic;  and  they  have  a slight  to  moderate  erosion  hazard  (USDA 
Forest  Service  1979).  Nella-Enders-Mountainburg  soils  are  found  on  the  side  slopes.  Clayey 
soils  occur  on  the  steep  side  slopes  and  along  drainages,  where  deep  stony  soils  are  found  on 
foot  slopes  and  benches.  These  are  areas  with  a high  potential  for  mass  movement.  Erosion 
hazard  for  these  soils  increases  with  slope  gradient.  All  areas  where  slopes  exceed  20%  are 
considered  to  have  moderate  to  severe  erosion  hazard  (USDA  Forest  Service  1979).  There  are 
no  mapped  hydric  soils  within  the  2,200  acre  affected  area. 

3.4  Climate 

The  average  annual  temperature  on  the  summit  of  Mt.  Magazine  is  56°F,  6°F  cooler  than 
the  average  temperature  at  its  base  and  the  surrounding  areas  (Earthlnfo  1990).  The  average 
temperature  ranges  from  36°F  in  January  to  76°F  in  July.  The  midsummer  summit  temperature 
is  frequently  10-15 °F  cooler  than  that  of  the  surrounding  valleys  (USDA  Forest  Service  1979). 
Temperatures  on  the  summit  ranged  from  a high  of  105 °F  to  a low  of  -9°F  during  the  period 
1948-1966  (Earthlnfo  1990).  Due  to  Mt.  Magazine’s  altitude  and  relief,  winters  on  the  top  of 
the  Mountain  can  be  severe.  Low  temperatures  in  conjunction  with  strong  winds  create  wind 
chills  frequently  below  zero,  and  rime  ice  often  coats  the  upper  north  slopes  (Vere  1989). 

Precipitation  in  the  area  is  usually  abundant  and  well  distributed  throughout  the  year,  with 
an  average  of  92  days  per  year  having  measurable  precipitation  (USDA  Forest  Service  1979). 
The  average  annual  precipitation  on  the  summit  is  54  inches.  The  average  annual  range  of 
precipitation  on  the  Mountain  is  35.8-80.8  inches  (Earth  Info  1990).  According  to  the  U.S. 
Forest  Service,  the  area  has  heavy  fog  on  an  average  of  8.5  days  per  month  (USDA  Forest 
Service  1979).  The  months  with  the  highest  occurrences  of  fog  are  November  (16  foggy  days) 
and  February  (14  foggy  days).  March  and  April  have  the  lowest  occurrences  of  fog.  There  is 
currently  no  published  data  for  average  monthly  wind  speed  and  direction  on  Mt.  Magazine. 

3.5  Surface  Water  and  Groundwater 

The  top  of  Mt.  Magazine  has  very  limited  quantities  of  water  available  for  use  in  further 
development  of  the  area.  Surface  water  resources  are  limited  to  two  man-made  ponds,  described 
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Figure  3.2.  Plant  communities  of  Mt.  Magazine. 
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cultivation  have  been  lumped  into  one  community  type,  the  disturbed  plant  community,  for  ease 
of  description  in  this  document.  While  each  of  the  eleven  plant  communities  described  above 
have  been  disturbed  to  some  degree  by  man  and  nature,  the  latter  two  communities  exhibit 
distinct  changes  in  species  composition. 

A brief  summary  of  these  communities,  their  distributions,  and  the  dominant  and  notable 
features  or  species  within  these  communities  is  provided  in  the  following  sections.  Complete 
descriptions  of  the  plant  communities  and  their  major  botanical  elements  can  be  found  in 
Appendix  A.  A list  of  plant  species  previously  known  to  occur  on  the  Mountain  (Tucker  1972) 
and  those  observed  during  the  1991  field  survey  is  provided  in  Appendix  B. 

3.6.1  The  Mesic  Oak-Hickory  Community 

The  mesic  oak-hickory  forest  is  the  dominant  plant  community  on  the  top  of  Mt. 
Magazine.  This  community  is  found  mainly  on  the  north  slope  of  the  Mountain  and  in  shaded, 
moist  ravines;  however,  it  extends  across  a broad  moisture  gradient  on  the  Mountain  (Figure 
3.2).  This  community  is  at  its  best  development  on  the  upper,  shaded,  north-facing  slopes  and 
in  protected  drainages.  In  these  areas,  species  diversity  is  high  and  soils  are  moist  for  the 
majority  of  the  year.  Two  of  the  best  examples  of  this  community  type  can  be  seen  on  the 
north-facing  and  northeast-facing  slopes  of  Mossback  Ridge  where  species  richness  and  diversity 
is  high  (Tucker  1990a).  On  lower  slopes  and  somewhat  drier  aspects,  the  flora  of  this 
community  is  less  diverse. 

The  dominant  overstory  tree  species  of  this  plant  community  include,  white  oak  ( Quercus 
alba),  northern  red  oak  ( Q . rubra),  and  several  hickory  species  {Cary a glabra,  C.  ovata,  and 
C.  cordiformis) . Many  other  forest  canopy  and  understory  species  occur  within  this  community 
and  are  presented  in  Appendix  A.  Yellow  wood  {Cladrastis  kentukea)  can  also  be  found  in  those 
protected  areas  described  above  with  higher  species  diversity  (Tucker  1990a).  Typical  shrub 
species  found  in  this  community  include  spicebush  ( Lindera  benzoin),  prickly  gooseberry  {Ribes 
cynosbati),  and  devil’s  walking  stick  {Aralia  spinosa).  Other  shrubs  commonly  present  in  this 
plant  community  type  are  also  described  in  Appendix  A.  The  herbaceous  plants  found  within 
this  community  are  extremely  diverse  and  also  include  several  species  of  concern  and  a state  rare 
species. 

On  the  upper  slopes  on  the  north  side  of  the  Mountain,  the  mesic  oak-hickory  forest 
community  abuts  areas  of  talus  slopes  and  rock  streams.  In  these  areas  there  is  considerable 
seepage  contributing  to  the  formation  of  populations  of  prickly  gooseberry,  hydrangea 
{Hydrangea  arborescens) , and  other  species.  The  Rocky  Mountain  woodsia  {Woodsia  scopulina 
var.  appalachiana)  may  also  be  locally  abundant  in  these  areas  (Tucker  1990a). 

3.6.2  The  Xeric  Oak-Hickory  Community 

The  xeric  oak-hickory  forest  community  is  the  second  largest  plant  community  in  terms 
of  its  areal  distribution  on  the  plateau  of  Mt.  Magazine.  It  is  extensive  on  the  south  side  of  the 
Mountain,  particularly  on  the  steep  upper  slopes  above  2,000  ft  elevation.  The  overstory  of  this 
community  is  dominated  by  post  oak  {Q.  stellata)  and/or  blackjack  oak  {Q.  marilandica)  of 
normal  size  in  contrast  to  those  found  in  the  scrub  oak  woodlands  described  below.  Other  tree 
and  shrub  species  found  scattered  or  locally  abundant  within  this  community  are  listed  in 
Appendix  A.  Herbaceous  cover  in  this  community  is  sparse  and  species  diversity  low  (Tucker 
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1990a).  Signs  of  both  man-made  and  natural  disturbances  are  evident  on  the  bluffs,  ledges,  and 
openings  of  this  community.  In  these  areas,  a number  of  advantageous,  showy,  herbaceous 
species  in  the  Asteraceae,  Fabaceae,  and  Poaceae  families  can  be  found. 

3.6.3  Mesic  Bluffline  Community 

Tucker  (1990a)  separates  this  community  from  the  mesic  oak-hickory  forest  on  the  basis 
of  its  location  on  the  outcroppings  of  the  bluffline  on  the  north  side  of  the  Mountain  and  not  on 
the  basis  of  floristic  elements.  This  bluffline  community  integrates  with  the  mesic  oak-hickory 
forest  described  previously  and  the  xeric  sandstone  glade  community  described  below.  Its 
overstory  composition  is  similar  to  the  mesic  oak-hickory  forest,  but  differs  from  it  in  having 
a high  cover  of  shrub  and  understory  tree  species.  Two  notable  features  of  this  community  are: 

(1)  it  is  the  type  habitat  for  the  maple-leaf  oak  ( Q . shumardii  var.  acerifolia),  which  has  been 
proposed  for  being  raised  to  the  species  level  ( Q . acerifolia)  by  Hess  and  Stoynoff  in  1990;  and 

(2)  it  contains  moist  rock  outcrops  supporting  a distinct  and  highly  diverse  community  of  ferns, 
a number  of  which  are  of  special  concern. 

3.6.4  Juniper-Hardwood  Woodland  Community 

The  juniper-hardwood  woodlands  are  found  on  the  south  rim  of  the  Mountain  at 
elevations  between  2,400  and  2,550  ft.  This  community  exists  in  a narrow  and  fragmented  band 
along  the  south  rimline  (Figure  3.2)  and  often  includes  or  is  associated  with  several  other  plant 
community  types.  Some  of  these  inclusions  are:  dry  grass-dominated  openings  that  are  often 
devoid  of  shrubs  and  contain  scattered  trees;  or  wet  sphagnum  seep  communities  where  there 
is  enough  moisture.  In  other  areas  this  community  is  broken  by  patches  of  scrub  oak  woodlands 
community  described  below.  Overstory  vegetation  of  this  community  is  dominated  by  eastern 
red  cedar  {Juniperus  virginiana).  Other  dominant  elements  may  include  gnarled  and/or  stunted 
post  oak  and  blackjack  oak.  Appendix  A presents  the  dominant  plant  species  of  this  and  its 
associated  communities.  This  community  is  notable  as  habitat  for  the  rufous-crowned  sparrow 
( Aimophila  ruficeps),  a species  of  special  concern,  and  in  some  locations,  as  habitat  for  the 
western  wallflower  {Erysimum  capitatum ),  also  of  special  concern. 

3.6.5  Scrub  Oak  Woodland  Community 

The  scrub  oak  woodland  community  is  found  around  the  rim  of  the  mountaintop  on 
sandstone  pavement  rock  outcrops  with  thin  soil  development  (Figure  3.2).  Some  of  the  best 
examples  of  this  community  can  be  found  on  the  north  rim  of  the  Mountain.  In  this  community, 
stunted  oak  woodlands  dominated  by  either  blackjack  oak  or  post  oak  or  a combination  of  these 
two  species,  form  nearly  impenetrable  thickets  of  heavily  fruiting  trees  that  are  no  more  than 
8-10  ft  high  (Tucker  1990a). 

3.6.6  Sphagnum  Seep  Community 

The  sphagnum  seep  community  is  found  in  small  seepage  areas  usually  where  there  is 
seepage  across  a sandstone  pavement  outcrop  or  where  shallow  spring-fed  streams  flow  across 
rock  bottom  rivulets  (Tucker  1990a).  This  community  occurs  in  a limited  number  of  areas  on 
the  mountaintop  and  is  distributed  in  a discontinuous  pattern  around  the  rimline.  The  largest 
example  of  this  community  in  the  affected  area  occurs  at  the  edge  of  an  old  Field  on  the  east  end 
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of  the  Mountain  just  north  of  a pine  plantation  (Figure  3.2).  Peatmosses  ( Sphagnum  sp.)  are  the 
dominant  plants  of  this  community.  Associated  with  the  peatmosses  are  a number  of  other  plant 
species  tolerant  of  wet  or  moist  conditions  including  species  from  the  genera  Juncus , Carex,  and 
Rhynchospora,  and  several  grass  genera.  In  some  areas  of  the  Mountain,  more  showy  flowering 
plants  also  occur  in  this  community.  This  community  is  notable  as  habitat  for  the  small-headed 
pipewort  ( Eriocaulon  komickianum) , currently  being  studied  for  federal  listing.  This  species 
has  been  described  as  occurring  in  this  community  type  and  has  been  collected  previously  from 
this  community  type  on  Mt.  Magazine.  It  has  not  been  seen  on  the  mountaintop  for  several 
years,  however,  and  its  absence  may  possibly  be  attributed  to  loss  of  suitable  habitat  as  a result 
of  forest  succession  and  shading,  not  to  human  extirpation  (Tucker,  personal  communication, 
1990b). 

3.6.7  Xeric  Sandstone  Glade  Community 

The  xeric  sandstone  glade  community  usually  occurs  in  association  with  the  juniper- 
hardwood  woodlands  along  the  southern  rim  of  the  mountaintop,  but  may  also  be  found  on  the 
north  rim  in  areas  in  which  the  forest  canopy  is  absent.  Its  most  notable  feature  is  its  lack  of 
trees  and  its  sparse  herbaceous  cover.  Two  species  of  special  concern,  broom  nail  wort 
( Paronychia  virginica  var.  scoparia ) and  Ouachita  leadplant  ( Amorpha  ouachitensis ),  proposed 
for  federal  listing,  are  often  found  within  this  community  or  in  transition  zones  between  this  and 
other  community  types. 

3.6.8  Shortleaf  Pine-Hardwood  Forest  Community 

This  community  is  found  on  the  south  and  north  slopes  of  the  Mountain  as  a transitional 
community  between  the  shortleaf  pine  ( Pinus  echinata)  dominated  community  found  below  the 
1,600  ft  elevation  and  the  xeric  oak  hickory  woodland  community  above  2,000  ft.  Where  the 
community  occurs  between  these  two  elevations,  its  composition  is  transitional  between  these 
two  community  types  with  an  overstory  dominated  by  shortleaf  pine  and  several  oak  and  hickory 
species  similar  to  those  of  the  xeric  oak-hickory  community.  Its  herbaceous  strata  is  similar  in 
composition  to  the  xeric  oak-hickory  community.  The  shortleaf  pine-hardwood  forest 
community  is  low  in  species  diversity  in  all  vegetative  strata  (Tucker  1990a). 

3.6.9  Pine  Community 

Shortleaf  pine  communities  were  established,  for  the  most  part,  on  the  lower  flanks  of 
the  Mountain  (Tucker  1990a).  Remnants  of  a few  of  these  former  pine  communities,  however, 
can  also  be  found  above  the  2,500  ft  elevation  on  Mt.  Magazine.  Three  of  these  areas  on  the 
Mountain  were  established  approximately  49  years  ago  (USDA  Forest  Service  1992)  and  have 
been  selected  as  preferred  development  sites  on  the  Mountain.  Little  understory  vegetation  and 
herbaceous  cover  exists  in  these  communities  due  to  the  dense  shading  and  deep  layers  of  pine 
needle  litter  on  the  forest  floor.  Associated  species  show  varying  degrees  of  similarity  to  the 
shortleaf  pine  forest  and  to  the  xeric  oak-hickory  woodland  communities,  depending  on  the  age 
of  the  pine  community  and  the  management  regime  to  which  it  has  been  subjected  (Tucker 
1990a). 
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3.6.10  Disturbed  Communities 

While  each  of  the  1 1 plant  communities  on  the  Mountain  have  been  disturbed  to  some 
degree  by  man  and  nature,  a number  of  communities  exhibit  distinct  changes  in  species 
composition.  These  communities  are  described  in  this  section. 

As  a result  of  past  disturbances  and  current  use  of  the  Mountain,  several  areas  on  the 
mountaintop  are  dominated  by  a number  of  weedy,  invasive,  non-native,  or  cultivated  species. 
These  communities  are  found  predominantly  in  the  recreation  and  picnic  areas,  the  old  lodge 
site,  a few  cabin  sites,  the  northeast  quarry  area,  and  in  the  clearings  surrounding  the  overlooks. 
These  areas  receive  a seasonal  regime  of  day  use  and  maintenance  (i.e.,  mowing).  Other 
locations  of  this  community  type  are  old  farm  sites  and  homesteads.  Several  species  of  fruit  trees 
and  ornamental  plants  can  be  found  in  thickets  at  many  of  these  sites.  On  occasion,  escapes  of 
the  cultivated  fruit  trees  are  noted  along  existing  roads  and  drainages  on  the  Mountain. 


3.7  Wetlands 

There  are  several  very  small  areas  of  wetland  vegetation  located  on  top  of  Mt.  Magazine. 
Almost  all  are  seasonal  wetlands.  Two  sphagnum  seep  habitats  are  located  west  of  Brown 
Springs  outside  the  area  of  proposed  development.  One  is  located  at  the  former  but  now- 
abandoned  Dripping  Springs  Recreation  Area  and  the  other  is  adjacent  to  the  unpaved  road  on 
a stretch  between  Brown  Springs  and  Dripping  Springs.  Each  is  less  than  0. 1 acre  in  extent  but 
of  relatively  good  quality. 

Another  small  wetland  area,  maintained  by  seasonal  seepage  flow  in  wet  periods,  is 
located  at  the  head  of  the  first  major  ravine  to  the  west  of  the  historic  lodge  site.  This  wetland 
is  less  than  0.05  acre  in  extent.  Another  wetland  of  a near  permanent  nature  is  located  to  the 
south  of  Highway  309  at  a point  east  of  Greenfield  Recreation  Area.  This  depressional  site 
technically  is  a wetland  and  while  supporting  a small  amount  of  sphagnum  has  been  highly 
disturbed  in  the  past.  It  is  less  than  0.05  acre  in  extent  and  is  of  poor  quality.  With  the 
exception  of  the  small  area  west  of  the  historical  lodge  site,  each  of  these  wetland  areas  is 
located  at  major  distances  from  proposed  development  activities.  All  will  be  avoided  with 
relation  to  any  potential  impacts  from  park  development. 

Two  additional  wetlands  exist  within  the  project  area,  only  one  of  which  will  be  located 
near  proposed  developments.  A small  wildlife  pond  at  the  southeast  base  of  Mossback  Ridge 
is  of  good  quality  and  is  outside  of  any  proposed  park  developments.  At  the  base  of  Mt. 
Magazine  within  the  existing  powerline  corridor  is  a wetland  that  has  been  disturbed  previously 
by  the  construction  of  the  powerlines.  Less  than  one  acre  of  this  wetland  will  be  disturbed  for 
the  construction  of  the  waterline. 

3.8  Wildlife 

3.8.1  Vertebrates 

The  plateau  of  Mt.  Magazine  is  home  to  many  wildlife  species.  This  ecosystem  supports 
a wide  variety  of  species  which  have  adapted  to  the  harsh  dry  summer  conditions  of  the  south 
slopes  and  the  extreme  winter  typical  of  the  north-facing  exposures.  Currently,  the  U.S.  Forest 
Service  provides  some  habitat  management  for  game  and  non-game  wildlife  on  the  plateau.  The 
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Arkansas  Game  and  Fish  Commission  is  responsible  for  establishing  hunting  and  fishing 
regulations  and  law  enforcement. 

Large  game  species  which  inhabit  Mt.  Magazine  include  black  bear  ( Ursus  americanus ) 
and  the  white-tailed  deer  ( Odocoileus  virginianus).  Other  game  species  typically  encountered 
in  various  areas  include  gray  squirrel  (, Sciurus  carolinensis) , fox  squirrel  (Sciurus  niger),  and 
the  eastern  cotton-tailed  rabbit  (Sylvilagus  floridanus).  Other  game  species  not  typically 
encountered,  but  which  are  likely  to  inhabit  the  plateau,  include  opossum  ( Didelphis  virginiana), 
raccoon  (Procry on  lotor),  grey  fox  (Urocyon  cinereoargenteus) , and  coyote  ( Canis  latrans).  In 
addition  to  these  game  and  fur-bearing  species,  numerous  species  of  rodents,  ground  squirrels, 
chipmunks,  and  bats  are  also  likely  to  inhabit  the  plateau  of  Mt.  Magazine. 

The  diversity  of  the  vertebrate  community  is  determined  by  the  habitat  and  its  ability  to 
provide  cover  and  food  requirements  for  the  individual  species  of  the  vertebrate  community. 
A qualitative  evaluation  of  those  areas  proposed  for  development  under  any  alternative  is 
provided  in  Appendix  C:  Part  I.  The  diversity,  hence  the  quality  of  existing  vertebrate  habitat 
that  currently  exists  on  the  Mountain  varies  from  site  to  site. 

To  date,  over  100  avian  species  have  been  identified  from  Mt.  Magazine  as  recorded  by 
the  Arkansas  Audubon  Society  (Max  Parker,  personal  communication  1991)  (Appendix  C:  Part 
II).  This  includes  three  game  species:  eastern  wild  turkey  (. Meliagris  gallopavo),  northern 
bobwhite  quail  (Colinus  virginianus ),  and  eastern  mourning  dove  ( Zevaida  macroura).  In 
Baerg’s  (1927)  account  of  the  summer  birds  on  Mt.  Magazine,  48  species  were  identified  along 
with  anecdotal  notes  regarding  location  and  relative  abundance.  Although  Mt.  Magazine 
provides  some  unique  species  assemblages,  it  is  noted  by  birding  enthusiasts  primarily  as  the 
location  of  the  rufous-crowned  sparrow,  which  until  recently  was  the  southeastern-most  extension 
of  its  known  range  (see  Section  3.9.3  for  additional  discussion  of  this  species). 

Many  other  species  of  amphibians  and  reptiles  can  be  found  within  the  affected 
environment  on  Mt.  Magazine.  Although  far  from  complete,  the  Arkansas  Herpetological 
Society  has  begun  developing  a list  of  known  herpetofauna  of  Mt.  Magazine.  A list  of  known 
amphibians  and  reptiles  identified  from  Mt.  Magazine  is  included  in  Appendix  C:  Part  III. 

The  limited  aquatic  habitats  of  the  Mt.  Magazine  plateau  directly  support  several  species 
of  fish,  reptiles,  amphibians,  and  aquatic  insects,  and  indirectly  support  other  reptiles,  birds,  and 
wildlife.  There  are  two  basic  types  of  aquatic  habitat  types:  ephemeral  streams  and  ponds. 
Each  supports  different  community  assemblages. 

The  ephemeral  streams  that  result  from  spring  discharge  and  stormwater  runoff, 
especially  those  flowing  to  the  south,  support  vertebrates  on  a temporary  basis.  During  the 
spring  and  early  summer  1991,  several  species  of  amphibians  and  reptiles  were  observed  directly 
in,  or  associated  with,  these  water  bodies.  Although  critical  as  a water  source  for  the  vertebrate 
community,  these  intermittent  water  bodies  are  even  more  important  to  aquatic  insects  and  other 
aquatic  invertebrates. 

The  only  area  of  permanent  standing  water  on  the  plateau  within  the  locations  proposed 
for  development  is  a quarry  pond  located  on  the  northeast  wing  of  the  Mountain.  Field 
observations  in  1991  indicated  the  presence  of  a variety  of  sunfish  and  minnows  in  the  pond. 
This  includes  green  sunfish  (Lepomis  cyanellus ),  bluegill  sunfish  (L.  macrochirus) , longear 
sunfish  (L.  megalotis),  and  largemouth  bass  (Micropterus  salmoides).  Several  species  of  forage 
fish  (i.e.,  minnows  and  topminnows)  were  also  observed.  Evidence  exists  to  indicate  the  pond 
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has  been  utilized  as  a recreational  fishery.  All  indications  support  the  likelihood  that  the  pond 
could  be  managed  to  provide  a limited  recreational  fishery,  limited  primarily  by  its  small  size. 

Although  not  within  the  areas  specifically  identified  as  development  areas,  several  smaller 
ponds  support  the  vertebrate  community  in  a more  indirect  manner.  The  quarry  pond  on  the 
southeast  wing  of  the  plateau  supports  a wide  variety  of  fish  species,  including  bluegill  sunfish, 
longear  sunfish,  and  several  species  of  forage  fish  (i.e.,  minnows).  The  smaller  ponds  (wildlife 
pools)  were  not  found  to  support  a fish  community,  but  large  populations  of  aquatic  life  stages 
as  well  as  adult  amphibians  were  common  in  these  impoundments. 

Three  management  indicator  species  were  chosen  initially  to  evaluate  the  probable  overall 
effects  of  the  various  proposed  alternatives.  The  black  bear  was  chosen  due  to  concerns 
regarding  the  probability  of  black  bear  confrontation  with  the  recreational  user  and  the  high 
quality  of  bear  habitat  which  exists  on  the  Mountain’s  slopes.  In  addition,  the  white- tailed  deer 
and  the  eastern  wild  turkey  were  chosen  to  cover  the  range  of  response  to  increased  human 
activity.  The  effects  of  the  proposed  alternatives  were  generally  evaluated  through  comparisons 
of  food  and  habitat  requirements,  and  the  likelihood  of  response  to  proposed  activities. 

Black  Bear 

The  black  bear  ( Ursus  americanus)  ranges  over  a large  portion  of  Arkansas  and  its 
comeback  from  near  extirpation  in  the  State  is  well  documented  (Sealander  and  Heidt  1990). 
The  Mt.  Magazine  area  has  been  utilized  in  the  past  as  a deposition  area  for  "nuisance"  bears 
(Joe  Clark,  personal  communication  1991).  Asa  result,  Mt.  Magazine  has  been  the  location  of 
several  documented  user/bear  confrontations.  The  U.S.  Forest  Service  has  undertaken  a directed 
information  and  education  effort  to  inform  the  current  user  community  of  the  possibility  of  a 
bear  encounter.  However,  even  with  these  actions,  nuisance  encounters  continue  to  exist. 
According  to  Dr.  Clark,  Arkansas  Game  and  Fish  Commission  (personal  communication  1991), 
the  bear  density  on  Mt.  Magazine  appears  to  be  relatively  low  despite  the  high  quality  of  bear 
habitat  which  exists  on  the  plateau  and  slopes  of  Mt.  Magazine.  Results  from  bait  station 
surveys  conducted  on  the  northern  slopes  of  Mt.  Magazine  indicate  an  estimated  density  of  less 
than  one  bear  per  six  square  miles. 

White-tailed  Deer 

The  white-tailed  deer  ( Odocoileus  virginianus ) is  generally  considered  an  indicator  species 
and  was  used  in  the  evaluation  of  effects  resulting  from  various  alternative  actions.  Although 
a population  exists  on  the  plateau,  the  lack  of  available  water  acts  to  limit  that  population.  Deer 
can  survive  without  surface  water  for  some  time  if  rainfall,  humidity  and  plant  succulence  are 
relatively  high.  However,  according  to  the  habitat  suitability  indices  developed  for  the  white- 
tailed deer,  "free  water"  should  occur  within  approximately  1 mile  of  a 99  acre  habitat  block 
for  that  habitat  to  be  useful  for  the  white-tailed  deer  (Short  1986).  The  limited  presence  of  "free 
water"  during  the  summer  and  lack  of  forage  species  during  the  winter  are  the  likely  key 
limiting  factors  to  the  Mt.  Magazine  white-tailed  deer  population  on  the  plateau. 

Eastern  Wild  Turkey 

The  eastern  wild  turkey  ( Meleagris  gallopavo  sylvestris ) is  present  in  the  areas  considered 
within  the  various  alternatives.  The  habitat  suitability  index  model  developed  for  the  eastern 
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wild  turkey  indicated  a low  tolerance  to  continuous  and  varied  human  activities  (Davis  1976). 
Areas  around  campgrounds  were  avoided  by  foraging  turkeys  in  Kentucky  (Wright  and  Speake 
1975).  However,  the  degree  of  intolerance  depends  largely  on  disturbance  level  and  hunting 
pressure  (Wright  and  Speake  1975).  Turkey  populations  which  are  not  hunted  tend  to  be  more 
tolerant  of  human  disturbance  than  those  hunted  (Bailey  and  Rinnell  1968). 

3. 8. 1.1  Elimination  of  Management  Indicator  Species  from  Further  Study 

The  proposed  project  is  not  likely  to  exert  pressure  on  the  black  bear  population  of 
Arkansas  or  Mt.  Magazine;  therefore,  no  further  analysis  for  this  species  was  needed. 

Under  the  various  alternatives,  white-tailed  deer  habitat  to  be  eliminated  ranges  from  13.6 
to  21  acres.  The  maximum  removed  is  less  than  one  minimum  habitat  area  for  the  white-tailed 
deer,  as  defined  in  the  habitat  suitability  index  model  (Short  1986).  Under  the  various 
alternatives  it  is  unlikely  any  of  the  proposed  alternatives  will  result  in  significant  modifications 
to  the  hydrology  or  the  overall  habitat  to  result  in  a change  in  the  white-tailed  deer  population; 
therefore,  no  additional  evaluation  of  this  species  was  included  in  this  document. 

Although  some  eastern  wild  turkey  habitat  will  be  eliminated,  the  maximum  amount  of 
habitat  proposed  for  removal  is  a small  portion  of  the  total  available  habitat  (1.3%  of  the 
plateau).  It  is  unlikely  direct  effects  of  a project  of  this  magnitude  (even  with  maximum 
proposed  development)  will  be  sufficient  to  eliminate  the  eastern  wild  turkey  population  from 
the  plateau  of  Mt.  Magazine.  The  variation  in  indirect  effects  between  alternatives,  resulting 
from  increased  human  activities,  progresses  from  Alternative  A through  Alternative  E. 
Alternative  B through  Alternative  E would  eliminate  hunting  pressure  which  currently  exists. 
The  resulting  net  effect  (i.e.,  increased  human  activity  coupled  with  the  elimination  of  hunting 
pressure  on  the  plateau)  is  unlikely  to  affect  the  existence  of  the  turkey  population  on  the 
plateau;  therefore,  no  additional  evaluation  was  necessary. 

3.8.2  Invertebrates 

Few  articles  are  available  concerning  the  invertebrates  of  Mt.  Magazine.  One  of  the 
earliest  articles  is  that  by  Pilsbry  and  Ferris  (1906)  in  which  the  Mt.  Magazine  supercoil 
(Paravitrea  aulacogyra)  was  described.  Hubricht  (1972)  made  general  collections  of  snail  fauna 
on  Mt.  Magazine  and  definitions  of  land  snails  in  the  eastern  United  States  in  1985  (Hubricht 
1985).  Caldwell  (1986)  reported  on  the  status  of  the  Magazine  Mountain  shagreen  ( Mesodon 
magazinensis) , a terrestrial  snail  described  in  the  1906  publication  of  Pilsbry  and  Ferris. 

Mackin  and  Hubricht  (1938)  reported  on  isopods  of  the  central  and  southern  United  States 
and  Hubricht  and  Mackin  (1949)  subsequently  described  Lirceus  bicuspidatus  from  Johnson 
County,  Arkansas  and  reported  its  occurrence  on  Mt.  Magazine.  Holsinger  (1967)  described 
an  amphipod,  Stygobromus  elatus,  from  a seep  0.2  miles  east  of  the  former  lodge  on  Mt. 
Magazine.  Dr.  Holsinger  questioned  the  validity  of  this  species  in  a letter  dated  11  April  1991 
to  Paul  Hartfield  of  the  U.S.  Fish  and  Wildlife  Service  (see  Appendix  D). 

Barr  (1974)  described  the  insect  Arianops  sandersoni  from  material  collected  from  Mt. 
Magazine  in  1949  by  M.W.  Sanderson.  By  far  the  greatest  amount  of  invertebrate  data  and 
collections  has  come  through  the  fieldwork  of  Dr.  Robert  T.  Allen,  formerly  of  the  University 
of  Arkansas,  and  currently  Chairman  of  the  Department  of  Entomology  and  Applied  Ecology, 
University  of  Delaware,  and  his  students. 
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Allen  and  Carlton  (1987)  reported  on  the  status  of  two  apparently  endemic  beetles.  An 
arthropod  survey  of  the  east  and  south  slopes  of  Mt.  Magazine  was  reported  by  Allen  (1989). 
Allen  (1990)  reported  on  insect  endemism  in  the  Interior  Highlands  of  North  America.  Mt. 
Magazine  is  the  type  locality  for  several  arthropod  taxa  (Allen  in  press;  Allen  and  Carlton  1988; 
Mathis  and  Bowles  1989;  Robotham  and  Allen  1988).  Allen  and  Brown  (1991)  published  a 
checklist  of  the  Macrolepidoptera  (large  moths)  of  Mt.  Magazine  in  which  they  reported  274 
species.  An  arthropod  species  list  is  scheduled  for  publication  in  the  Arkansas  Academy  of 
Science  in  1993  (Tom  Allen,  personal  communication  1992). 

Finally,  Dr.  Allen  has  initiated  an  Inventory  Newsletter  of  Mt.  Magazine  (Allen  1991a, 
1991b),  the  second  volume  of  which  has  an  arthropod  listing  for  Mt.  Magazine  (Appendix  D). 
This  list  represents  121  species  of  insects  within  3 families,  and  53  species  of  spiders  within  11 
families.  Authorities  for  these  lists  were  Patricia  R.  Miller,  Department  of  Biology,  University 
of  Mississippi  (spiders);  Lee  Herman,  Entomology  Department,  American  Museum  of  Natural 
History  (Staphylinidae);  and  Terry  Schiefer,  Department  of  Entomology,  Mississippi  State 
University  (Cerambycidae  and  Disteniidae).  Invertebrate  community  information  has  not  been 
published.  Areas  of  prime  invertebrate  habitat  (Mossback  Ridge  and  Bear  Hollow)  identified 
or  published  by  Dr.  Allen  are  outside  the  potential  development  areas. 

3.9  Proposed,  Endangered,  Threatened  and  Sensitive  (PETS)  Species 

3.9.1  Introduction 

Federally  listed  threatened  and  endangered  species  are  important  for  consideration  in  this 
EIS  because  these  species  are  afforded  protection  from  adverse  effects  under  the  Endangered 
Species  Act  (1973)  as  amended.  Those  species  considered  as  sensitive  by  the  U.S.  Forest 
Service  and  as  State  "special  plants  or  animals"  discussed  in  this  section  are  also  noteworthy  for 
study  in  this  EIS  because  their  protection  is  advised  by  the  Ozark-St.  Francis  National  Forests 
and  by  the  Arkansas  Natural  Heritage  Commission,  respectively.  By  identifying  these  species 
and  their  habitats  on  the  Mountain,  the  potential  effects  of  each  alternative  on  the  continued 
survival  or  on  the  recovery  of  these  species  can  be  evaluated  in  Chapter  4.0.  For  those  species 
in  which  adverse  effects  are  unavoidable  or  for  which  effects  will  be  irretrievable  or  irreversible, 
this  information  will  form  the  basis  for  the  recommended  mitigation,  recovery,  and  protection 
measures. 

The  information  in  this  chapter  has  been  compiled  primarily  from  information  provided 
by  the  Ozark-St.  Francis  National  Forests.  This  list  includes  not  only  those  species  listed  by  the 
U.S.  Fish  and  Wildlife  Service  under  the  Endangered  Species  Act,  but  also  those  species  that 
the  U.S.  Forest  Service  considers  to  be  sensitive  in  the  Ozark-St.  Francis  National  Forests. 
Other  listings  of  the  State’s  special  plants  and  animals  were  utilized  to  ensure  all  possible  taxa 
considered  as  "sensitive"  species  to  Arkansas  would  be  evaluated.  Presented  in  this  section  is 
the  status  of  these  species  as  of  January  1992  when  the  DEIS  was  written.  With  continued 
inventory  and  study  of  the  Mountain,  additional  PETS  species  may  be  identified. 

3.9.2  Plants 

Federal  Status 

No  plant  species  on  Mt.  Magazine  are  currently  federally  listed  as  threatened  or 
endangered,  and  none  has  been  proposed  for  listing  in  the  Federal  Register.  Seven  plant  species, 
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however,  are  currently  being  studied  or  have  been  assessed  by  the  U.S.  Fish  and  Wildlife 
Service  for  possible  further  listing  proposals.  These  seven  species  and  their  status  are  presented 
in  Table  3.1. 

U.S.  Forest  Service  and  State  Status 

The  Southern  Region  of  the  U.S.  Forest  Service,  the  administrative  unit  including  the 
Ozark-St.  Francis  National  Forests,  has  developed  its  PETS  program  for  the  conservation  of 
PETS  species  on  the  National  Forests  in  the  region.  The  current  PETS  list  in  use  in  the 
Ozark-St.  Francis  National  Forests  was  formulated  in  1989  and  will  be  revised  in  the  very  near 
future.  Fifty-one  (5 1)  plant  species  are  included  on  the  list,  the  large  proportion  of  which  are 
in  the  sensitive  category  (Table  3.2).  These  sensitive  species  are  not  subject  to  and  have  no 
protection  under  the  provisions  of  the  Endangered  Species  Act.  Of  the  51  species  on  the  PETS 
list,  19  are  known  from  the  top  of  Mt.  Magazine  (Tucker,  1990a).  General  management 
guidelines  and  directions  for  the  conservation  of  special  status  plants  (and  animals)  are  provided 
by  the  U.S.  Forest  Service  Manual,  Section  2670  (USDA  Forest  Service,  1989f).  Additionally, 
the  Ozark-St.  Francis  National  Forests  have  written  and  implemented  individual  management 
guidelines  for  some  of  the  species  on  the  list. 

The  Arkansas  Natural  Heritage  Commission  is  the  designated  state  agency  having 
authority  to  maintain  a list  of  plant  species  of  concern.  The  current  list,  referred  to  as  the  State 
Inventory  List,  is  dated  11  December  1991  and  includes  approximately  400  species.  These 
species  are  considered  sufficiently  rare  by  the  Arkansas  Natural  Heritage  Commission  to  merit 
tracking  an  occurrence  in  a computerized  database.  Twenty-two  (22)  species  on  the  list  are 
known  from  Mt.  Magazine  (Table  3.3).  Most  of  these  species  are  also  found  on  the  U.S.  Forest 
Service  PETS  list. 

A brief  description  of  the  PETS  and  special  species  currently  known  from  Mt.  Magazine 
and  their  habitat  is  provided  in  the  following  section.  Specific  locations  of  these  species  are  not 
provided  in  this  EIS  to  protect  these  species  and  their  habitats  from  adverse  effects. 

• Amorpha  ouachitensis  - Ouachita  leadplant 

This  species  is  known  from  several  locations  on  Mt.  Magazine  (Tucker  1990a; 
ANHC  1990).  Ouachita  leadplant  is  a regional  endemic  that  is  found  elsewhere 
in  Arkansas  and  Oklahoma.  Although  it  has  been  published  as  a Cl  species  by 
the  U.S.  Fish  and  Wildlife  Service,  in  the  upcoming  listings  to  be  published  in 
May  or  June  1992  that  agency  will  publish  it  as  a C2  species  (Cary  Norquist, 
personal  communication  1992). 

• Callirhoe  papaver  var.  Bushii  - Bush’s  poppy  mallow 

This  plant  is  a regional  endemic  that  is  known  from  Missouri,  Oklahoma,  and 
Arkansas.  The  U.S.  Fish  and  Wildlife  Service  once  treated  it  as  a C2  species  but 
reduced  it  to  3C3  status  after  determining  it  did  not  merit  federal  listing. 
Historically,  it  once  grew  in  the  vicinity  of  the  old  Buckman  Inn  but  has  not  been 
found  on  the  Mountain  for  many  years. 

• Camassia  angusta  - Wild  hyacinth 

The  range  has  been  described  as  "Illinois  to  Missouri,  south  to  Kansas, 
Oklahoma,  and  Texas"  (Steyermark  1963),  but  little  is  known  of  its  Arkansas 
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Table  3.1.  Status  of  plant  species  on  Mt.  Magazine  being  studied  for  possible  federal  listing.* 


Taxa 

Common  Name 

Status 

Fabaceae 

Amorpha  ouachitensis 

Ouachita  leadplant 

C2 

Fagaceae 

Castanea  pumila  var.  ozarkensis 

Ozark  chinquapin 

Cl 

Quercus  shumardii  var.  acerifolia 

Maple-leaf  oak 

C2 

Eriocaulaceae 

Eriocaulon  kornickianum 

Small-headed  pipewort 

C2 

Commelinaceae 

Tradescantia  ozarkana 

Ozark  spiderwort 

C2 

Liliaceae 

Veratrum  woodii 

Wood’s  false  hellebore 

C3C 

Malvaceae 

Callirhoe  papaver  var.  Bushii 

Bush’s  poppy  mallow 

C3C 

Cl:  Taxa  for  which  substantial  information  is  available  on  hand  to  support  the  biological  appropriateness  of 

proposing  a listing  to  threatened  or  endangered  status,  but  whose  listing  has  been  precluded  from  being 
listed  because  of  listing  activities  of  other  species. 

C2:  Taxa  for  which  information  is  on  hand  and  is  possibly  appropriate  for  listing  as  threatened  or  endangered, 

but  conclusive  data  on  the  species’  vulnerability  and  threat  are  not  available  to  support  listing.  Additional 
information  is  needed  to  ascertain  status. 

C3C:  Taxa  that  were  once  considered  for  listing  but  were  dropped.  Taxa  are  now  considered  to  be  more 

abundant,  widespread  or  substantially  less  subject  to  identifiable  threat  than  was  previously  thought. 

*Note:  These  species  are  not  afforded  protection  under  the  Endangered  Species  Act. 
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Table  3.2.  List  of  U.S.  Forest  Service  PETS  plant  species  known  from  Mt.  Magazine. 


Species 

Common  Name 

U.S.  Forest  Service 
Status2 

Amorpha  ouachitensis 

Ouachita  leadplant 

Sensitive 

Callirhoe  papaver  var.  Bushii3 

Bush’s  poppy  mallow 

Sensitive 

Carex  communis 4 

Fibrous-root  sedge 

Sensitive 

Carex  pennsylvanica 

Pennsylvania  sedge 

Sensitive 

Castanea  pumila  var. 

Ozark  chinquapin 

Sensitive 

ozarkensis 

Dennstaedtia  punctilobula 

Eastern  hay-scented  fern 

Sensitive 

Dryopteris  spinulosa 

Spinulose  wood  fern 

Sensitive 

Eriocaulon  komickianum 3 

Small-headed  pipewort 

Sensitive 

Erysimum  capitatum 

Western  wallflower 

Sensitive 

Gentiana  saponaria 

Soapwort  gentian 

Sensitive 

Lilium  superbum 

Broom  nailwort 

Sensitive 

Paronychia  virginica  var. 

Sensitive 

scoparia 

Quercus  shumardii  var. 

Maple-leaf  oak 

Sensitive 

acerifolia 

Ribes  cynosbati 

Prickly  gooseberry 

Sensitive 

Sedum  tematum 

Wood  stonecrop 

Sensitive 

Stachys  eplingii 

Epling’s  wood  nettle 

Sensitive 

Tradescantia  ozarkana 

Ozark  spiderwort 

Sensitive 

Veratrum  woodii 

Wood’s  false  hellebore 

Sensitive 

Woodsia  scopulina  var. 

Rocky  mountain  woodsia 

Deleted 

appalachiana 

1.  Sources:  Current  Ozark-St.  Francis  National  Forests  PETS  Lists,  dated  May  26,  1989. 

2.  Forest  Service  PETS  list  status  categories  include: 

P = Proposed  for  federal  listing  as  either  Endangered  or  Threatened  by  U.S.  Fish  and 
Wildlife  Service. 

E = Listed  by  U.S.  Fish  and  Wildlife  Service  as  Endangered. 

T = Listed  by  U.S.  Fish  and  Wildlife  Service  as  Threatened. 

S = Sensitive  (any  species  on  the  list  having  no  U.S.  Fish  and  Wildlife  Service  - 
initiated  federal  status). 

3.  Species  not  now  known  to  grow  on  Mt.  Magazine  but  for  which  known  historical 
locations  are  known  (apparently  extirpated  through  natural  plant  succession). 

4.  Species  for  which  historical  occurrences  on  Mt.  Magazine  are  known  but  the  actual 
locations  on  the  Mountain  are  unknown. 
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Table  3.3.  List  of  plant  species  of  State  concern  occurring  on  Mt.  Magazine. 


Species 

Common  Name 

State 

Ranking1 

State 

Status1 

Amorpha  ouachitensis 

Ouachita  leadplant 

S3 

— 

Callirhoe  papaver  var.  Bushii 

Bush’s  poppy  mallow 

S3 

— 

Camassia  angusta 

A wild  hyacinth 

S2-S3 

— 

Car  ex  communis 

Fibrous-root  sedge 

S2.2 

— 

Carex  pennsylvanica 

Pennsylvania  sedge 

S2-S3 

— 

Castanea  pumila  var. 

Ozark  chinquapin 

S3-S4 

— 

ozarkensis 

Caulophyllum  thalictroides 

Blue  cohosh 

S2-S3 

— 

Dennstaedtia  punctilobula 

Eastern  hay-scented  fern 

S1-S2.2 

— 

Deschampsia  flexuosa 

Crinkled  hairgrass 

S2-S3 

— 

Dryopteris  spinulosa 

Spinulose  wood  fern 

SI. 2 

Threatened 

Eriocaulon  kornickianum 

Small-headed  pipewort 

S1-S2 

Endangered 

Erysimum  capitatum 

Western  wallflower 

S2.2 

— 

Gentiana  saponaria 

Soapwort  gentian 

S2 

— 

Lilium  superbum 

Turks-cap  lily 

SI. 2 

— 

Paronychia  virginica  var. 

Broom  nailwort 

S2.2 

— 

scoparia 

Quercus  shumardii  var. 

Maple-leaf  oak 

SI 

Threatened 

acerifolia 

Ribes  cynosbati 

Prickly  gooseberry 

S2-S3 

— 

Sedum  tematum 

Wood  stonecrop 

S3 

— 

Stachys  eplingii 

Epling’s  wood  nettle 

S2.1 

— 

Tradescantia  ozarkana 

Ozark  spiderwort 

S3 

— 

Veratrum  woodii 

Wood’s  false  hellebore 

S3 

— 

Woodsia  scopulina  var. 

Rocky  mountain  woodsia 

Sl.l 

— 

appalachiana 

1.  State  ranking  and  State  status  information  obtained  from  Arkansas  Natural  Heritage 
Commission,  Little  Rock  (State  Inventory  List  dated  11  December  1991). 

51  = Extremely  rare. 

52  = Very  rare. 

53  = Rare  to  uncommon. 

54  = Common. 

.1,  .2,  .3  = A single  decimal  digit  after  a State  rank  may  be  used  as  a finer 
subdivision  to  further  clarify  a rank. 
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status.  The  Arkansas  Natural  Heritage  Commission  currently  tracks  its 
occurrences.  The  relationship  of  this  relatively  obscure  species  to  the  well-known 
C.  scilloides  is  problematic.  On  Mt.  Magazine  plants  referable  to  the  species 
have  been  seen  on  open  roadsides  along  Forest  Development  Road  1606. 

• Carex  communis  - Fibrous-root  sedge 

This  sedge  is  a "northern"  species  with  its  primary  center  of  distribution  in  the 
northeastern  United  States.  The  few  known  Arkansas  localities  are  at  the 
periphery  of  its  range.  Its  typical  habitat  is  rich,  moist,  heavily  shaded  forest 
soils.  It  was  collected  many  years  ago  on  Mt.  Magazine  but  the  exact  locality  is 
not  known. 

• Carex  pennsylvanica  - Pennsylvania  sedge 

This  is  another  of  the  numerous  "northern"  plant  species  on  Mt.  Magazine.  This 
species  is  found  on  the  northwestern  slopes  and  ridges  of  Mt.  Magazine,  typically 
in  the  mesic  oak-hickory  forest  community. 

• Castanea  pumila  var.  ozarkensis  - Ozark  chinquapin 

This  species  is  present  on  the  north  side  of  Mt.  Magazine  in  the  dry  upland 
forests.  It  is  typically  found  on  rock  outcrops  and  sandstone  bluffs  or  on  very 
well  drained  slopes  and  ravines  with  abundant  moisture  (Tucker  1976,  1980). 
While  this  species  is  fairly  abundant  in  the  Interior  Highlands  Province  (Tucker 
1976,  1980),  older  specimens  suffer  from  chestnut  blight  disease. 

• Caulophyllum  thalictroides  - Blue  cohosh 

Blue  cohosh  has  a wide  range  across  much  of  the  eastern  United  States.  It  has 
been  reported  from  few  Arkansas  localities  (Smith  1988)  but  a number  of 
additional  localities  have  been  found  by  U.S.  Forest  Service  botanists  since  1989 
(Gary  Tucker,  personal  communication  1992).  On  Mt.  Magazine  it  is  especially 
abundant  on  the  north  slopes  of  Mossback  Ridge  and  on  the  west  end  of  the 
Mountain. 

• Dennstaedtia  punctilobula  - Eastern  hay-scented  fern 

This  species  has  been  collected  from  several  locations  on  Mt.  Magazine,  where 
it  is  locally  abundant.  It  occurs  most  often  in  shaded  or  partially  shaded  crevices 
of  rock  outcrops,  where  it  is  found  in  large  but  scattered  clumps  around  the  bluffs 
and  in  the  vicinity  of  springs  and  seeps.  It  is  also  particularly  common  on  the 
north  slopes  of  the  Mountain  (Tucker  1976,  1980). 

• Deschampsia  flexuosa  - Crinkled  hairgrass 

Crinkled  hairgrass  is  a species  of  the  Southern  Appalachians  known  from  a few 
scattered  localities  in  Arkansas.  On  Mt.  Magazine  it  occurs  on  bluffs  and 
wooded  outcrops  on  both  the  north  and  south  sides  of  the  Mountain. 

• Dryopteris  spinulosa  - Spinulose  wood  fern 

A small  population  of  this  species  can  be  found  in  the  northwestern  part  of  the 
Mountain  and  outside  the  area  of  proposed  park  development.  The  Mt.  Magazine 
population  is  one  of  two  known  for  Arkansas,  the  other  locality  is  further  north 
near  the  Missouri  state  line. 

• Eriocaulon  kornickianum  - Small-headed  pipewort 

This  species  is  endemic  to  small  scattered  areas  in  Texas,  Arkansas,  Oklahoma, 
and  Georgia.  Several  localities  are  known  in  Arkansas  for  this  species,  a number 
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of  which  have  been  lost  or  destroyed.  One  of  these  localities  is  on  top  of  Mt. 
Magazine  where  the  small-headed  pipewort  is  believed  to  be  extirpated  as  a result 
of  natural  succession  (it  has  not  been  observed  since  1982),  specifically,  the 
succession  of  open  habitats  by  woodland  species.  This  species  was  very  abundant 
on  the  Mountain  during  the  1960s  (Tucker  1988).  Its  habitat  includes  upland 
sphagnum  seeps  and  boggy  areas  that  are  wet  much  of  the  year.  An  important 
habitat  requirement  of  this  species  is  open  area  that  receives  full  sunlight  (Tucker 
1980).  The  availability  of  these  habitats  on  the  Mountain  appears  to  be 
diminishing  as  a result  of  natural  forest  and  woodland  succession  around 
sphagnum  seep  communities. 

• Erysimum  capitatum  - Western  wallflower 

This  species  occurs  on  the  western  end  of  the  mountaintop.  Long  recognized  as 
a component  of  the  open,  sunlit  grassy  openings  on  the  west  end,  it  is  now  known 
that  the  best  populations  are  found  on  shaded  mesic  sites  just  below  the  bluffline. 
This  area  is  not  contained  in  the  affected  environment  of  this  proposed  action. 

• Gentiana  saponaria  - Soapwort  gentian 

This  species  has  been  reported  to  occur  at  one  location  on  Mt.  Magazine  in  the 
northwest  part  of  the  plateau  in  the  sphagnum  seep  community.  This  area  is  not 
contained  in  the  affected  environment  of  the  proposed  action. 

• Paronychia  virginica  var.  scoparia  - Broom  nailwort 

On  Mt.  Magazine,  this  species  occurs  on  the  rocky  ledges  and  outcrops  on  both 
the  north  and  south  sides  of  the  Mountain.  Mt.  Magazine  supports  the  best  of  the 
few  reported  populations  in  Arkansas. 

• Quercus  shumardii  var.  acerifolia  - Maple-leaf  oak 

This  species  was  first  collected  on  Mt.  Magazine  as  early  as  1924.  It  is  common 
on  the  north  face  of  Mt.  Magazine  on  the  rocky  upper  slopes  and  in  open  woods 
along  the  ledges  and  cliffs  in  the  vicinity  of  Brown  Springs,  Dripping  Springs, 
and  Cameron  Bluff.  This  species  was  once  known  only  from  Mt.  Magazine. 
Several  additional  Arkansas  populations  were  discovered,  however,  during  the 
1991  field  season.  A total  of  at  least  seven  populations  are  now  known  from 
Logan,  Montgomery,  Polk  and  Sebastian  Counties  (Johnson,  personal 
communication  1992).  Recently,  this  variety  has  been  classified  as  a distinct 
species,  Q.  acerifolia , by  Hess  and  Stoynoff  (1990). 

• Ribes  cynosbati  - Prickly  gooseberry 

In  Arkansas,  this  species  is  known  from  several  localities,  one  of  which  is  on  Mt. 
Magazine.  It  is  locally  abundant  in  the  mesic  bluffline  community  on  the  north 
side  of  the  Mountain.  Several  other  specimens  have  been  noted  in  the  mesic  oak- 
hickory  forest  community  north  of  Forest  Development  Road  1606  in  the  vicinity 
of  the  proposed  visitor  information  center.  The  prickly  gooseberry  grows  in 
rocky,  yet  moist  woods  and  on  north-facing  shaded  bluffs  and  wooded  ledges  at 
high  elevations  (Tucker  1980). 

• Sedum  ternarum  - Wood  stonecrop 

Wood  stonecrop  is  known  from  scattered  Arkansas  localities.  Typically  it  occurs 
on  moist  shaded  ledges  and  rocky  woods  along  Mountain  streams.  A historical 
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occurrence  on  the  east  end  of  the  Mountain  (but  without  exact  location)  is  known, 
but  at  the  present  time  there  are  no  known  occurrences  on  the  Mountain. 

• Stachys  eplingii  - Epling’s  wood  nettle 

Epling’s  wood  nettle  is  found  in  two  geographic  areas,  the  Southern  Appalachians 
and  west-central  Arkansas.  On  Mt.  Magazine  it  is  associated  with  moist  rich 
soils  having  high  species  diversity  on  the  north  slopes  of  Mossback  Ridge  and 
similar  areas  on  the  west  end  (outside  the  affected  environment  of  the  proposed 
action). 

• Tradescantia  ozarkana  - Ozark  spiderwort 

The  Ozark  spiderwort  appears  to  be  of  more  local  occurrence  on  the  Mountain 
than  the  closely  related  Tradescantia  ernestiana.  The  two  species,  however, 
appear  to  occupy  similar  habitats  (rich  often  rocky  woods  and  steep  wooded 
slopes)  and  do  not  appear  to  be  well  isolated  ecologically.  Ozark  spiderwort  has 
been  found  on  north-facing  slopes  of  Mossback  Ridge  and  other  parts  of  the  west 
end  of  the  Mountain  as  well  as  in  Bear  Hollow. 

• Veratrum  woodii  - Wood’s  false  hellebore 

The  U.S.  Fish  and  Wildlife  Service  once  considered  this  a C2  species  but  reduced 
it  to  a 3C3  status  after  determining  that  it  was  known  from  too  many  sites  to 
merit  federal  listing.  The  Mt.  Magazine  population  is  largely  centered  on  the 
north  slopes  of  Mossback  Ridge,  with  additional  plants  found  on  the  west  end  and 
on  north  slopes  below  the  bluffline  (both  areas  outside  the  affected  environment 
of  the  proposed  action). 

• Woodsia  scopulina  var.  appalachiana  - Rocky  Mountain  woodsia 

In  Arkansas,  this  species  is  currently  known  only  from  Mt.  Magazine.  It  is 
common  on  the  sandstone  ledges  and  associated  talus  slopes  in  the  crevices  of 
rocks  along  the  north  side  of  the  Mountain  and  in  the  springs  and  seep  areas.  It 
is  probably  most  abundant  on  the  talus  below  the  bluffline  on  the  north  side  and 
is  almost  totally  outside  the  effected  environment  of  the  proposed  action  (Tucker 
1976,  1980,  1990a). 

3.9.3  Wildlife  (Vertebrates) 

The  analysis  of  the  PETS  vertebrate  species  was  accomplished  utilizing  the  list  developed 
by  the  U.S.  Forest  Service  for  the  Ozark-St.  Francis  National  Forests  which  includes  Mt. 
Magazine.  This  list  incorporates  the  U.S.  Fish  and  Wildlife  Service  list  of  federally  protected 
species  as  well  as  species  of  special  concern  to  the  U.S.  Forest  Service.  This  includes  species 
not  considered  to  be  threatened  or  endangered  across  their  entire  range  but  which  are  unique  or 
limited  in  Arkansas.  Although  there  is  no  official  state  list,  the  Arkansas  Game  and  Fish 
Commission  (the  agency  responsible  for  approval  and  administration  of  a state  animal  list)  works 
in  co-operation  with  the  Arkansas  Natural  Heritage  Commission  to  maintain  records  of 
occurrence  (Roberg,  personal  communication  1992;  Foti,  personal  communication  1992).  Those 
taxa  evaluated  include  not  only  those  specifically  identified  from  the  plateau  of  Mt.  Magazine, 
but  also  any  which  may  have  the  potential  to  occur  on  the  Mountain  and  for  which  required 
habitat  exists. 
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Federally  Listed  Species 

This  review  indicated  there  are  two  vertebrate  species  listed  as  endangered  that  could 
potentially  exist  within  the  areas  impacted  by  the  proposed  alternatives.  These  are  the  bald  eagle 
(Haliaeetus  leucocephalus)  and  the  mountain  lion  ( Felis  concolor ). 

The  bald  eagle  (Haliaeetus  leucocephalus ),  has  been  reported  by  local  residents  as 
occurring  in  the  vicinity  of  Mt.  Magazine  and  as  roosting  in  snags  close  to  the  plateau  (Odegard, 
personal  communications  1991,  1992).  To  date,  the  Arkansas  Audubon  Society  has  not  recorded 
the  bald  eagle  as  having  been  sighted  in  or  around  Mt.  Magazine  (Parker,  personal 
communication  1992).  The  lack  of  an  established  record  indicates  the  presence  of  the  bald  eagle 
is  not  a routine  occurrence  and  the  plateau  provides  little  in  the  way  of  habitat  or  food  for  the 
bald  eagle.  Therefore,  the  likelihood  of  effects  associated  with  this  project  is  negligible,  and 
no  further  analysis  of  this  species  was  considered  in  this  EIS. 

The  mountain  lion  (Felis  concolor)  continues  to  receive  attention  from  various  sightings 
by  individuals;  however,  extensive  efforts  to  document  the  occurrence  of  a wild  population  have 
been  unsuccessful.  Many  of  the  documented  sightings  have  been  attributed  to  captive  escapees 
(McBride  1991).  Since  no  real  confirmation  exists  to  indicate  a wild  population  survives  in 
Arkansas,  the  likelihood  of  effects  associated  with  any  of  the  alternatives  considered  within  the 
context  of  this  EIS  is  negligible.  Therefore  additional  consideration  was  not  given  to  this 
species. 

The  Texas  homed  lizard  (Phrynosoma  cornutum)  is  a federal  C2  species  but  has  not  been 
listed  as  endangered  or  threatened.  A review  of  the  habitat  requirements  indicated  this  species 
could  exist  on  the  plateau  of  Mt.  Magazine.  Field  surveys  to  date  have  not  verified  its 
occurrence.  However,  it  is  unlikely  that  the  proposed  action  could  have  an  effect  on  the 
continued  viability  of  this  species  on  Mt.  Magazine.  Therefore,  no  additional  consideration  was 
given  to  this  species. 

U.S.  Forest  Service  and  State  Status 

The  U.S.  Forest  Service  has  listed  three  species  which  have  been  found  or  for  which 
suitable  habitat  is  present  in  quantities  to  support  their  existence  on  Mt.  Magazine  (Table  3.4). 
In  addition,  the  Arkansas  Natural  Heritage  Commission  has  listed  an  additional  species  not 
previously  indicated  on  the  U.S.  Forest  Service  list.  After  review  of  habitat  requirements  and 
site-specific  field  surveys,  it  is  unlikely  a project  of  this  type  and/or  magnitude  could  have  an 
effect  on  the  continued  viability  of  these  species  on  Mt.  Magazine  with  the  exception  of  the 
rufous-crowned  sparrow.  Therefore,  only  the  rufous-crowned  sparrow  was  analyzed  further  in 
this  EIS. 


• Aimophila  ruficeps  - Rufous-crowned  sparrow 

A population  of  rufous-crowned  sparrows  inhabits  the  juniper-hardwood 
woodlands  plant  community  along  the  Mountain’s  south-facing  escarpments.  It 
has  also  been  reported  from  the  East  End  Picnic  Area,  but  efforts  to  document 
consistent  occurrences  at  this  location  have  not  been  successful. 
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Table  3.4.  List  of  U.S.  Forest  Service  PETS  vertebrate  species  and  State  species  of  concern 
which  occur  or  have  the  potential  to  occur  within  the  areas  considered  for 
development  on  Mt.  Magazine. 


Species 

Common  Name 

U.S.  Forest 
Service 
Status1 

State 

Ranking2 

Aimophila  ruflceps 

Rufous-crowned  sparrow 

Sensitive 

SI 

Crotalus  atrox 

Western  diamondback 
rattlesnake 

Sensitive 

None 

Lampropeltis  triangulum 
amaura 

Louisiana  milk  snake 

None 

SI 

Plethodon  serratus 

Southern  red  backed 
salamander 

None 

S2 

1 . Forest  Service  PETS  list  status  categories  include: 

P = Proposed  for  federal  listing  as  either  Endangered  or  Threatened  by  U.S.  Fish  and 
Wildlife  Service. 

E = Listed  by  U.S.  Fish  and  Wildlife  Service  as  Endangered. 

T = Listed  by  U.S.  Fish  and  Wildlife  Service  as  Threatened. 

S = Sensitive  (any  species  on  the  list  having  no  U.S.  Fish  and  Wildlife  Service  - 
initiated  federal  status). 

2.  State  ranking  information  obtained  from  Arkansas  Natural  Heritage  Commission,  Little 
Rock  (State  Inventory  List  dated  11  December  1991). 

51  = Extremely  rare. 

52  = Very  rare. 

53  = Rare  to  uncommon. 

54  = Common. 

.1,  .2,  .3  = A single  decimal  digit  after  a State  rank  may  be  used  as  a finer 
subdivision  to  further  clarify  a rank. 
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This  population  of  rufous-crowned  sparrows  is  of  special  concern  because  it  is  one  of  two 
known  breeding  populations  in  Arkansas  (Shepherd,  personal  communication  1991)  and  until 
recently,  represented  the  eastern-most  known  extension  of  its  range.  Since  the  original  sighting 
on  the  Mountain,  other  populations  have  been  reported  from  nearby  Mt.  Nebo  and  from  the 
Ouachita  Mountains  in  northern  Pike  County  (Shepherd,  personal  communication  1991).  The 
current  breeding  status  of  the  Mt.  Magazine  population  is  unclear  as  are  the  other  occurrences 
in  Arkansas.  Other  than  reports  of  sightings  and  observations  of  feeding  activity,  there  is  little 
information  regarding  the  Arkansas  populations.  It  appears  as  though  Mt.  Magazine  is  utilized 
on  an  intermittent  basis  by  the  species  when  conditions  are  favorable. 

Although  little  is  known  regarding  the  Arkansas  populations,  the  rufous-crowned  sparrow 
is  listed  as  a common  resident  of  mixed  chaparral  and  coastal  sage  brush  in  California  (Dobkin, 
1983).  Despite  this  geographic  separation  between  populations,  assumptions  based  on 
information  from  California  populations  were  utilized  in  the  analysis  of  potential  effects  resulting 
from  the  proposed  alternatives. 

In  California,  the  preferred  habitat  of  the  rufous-crowned  sparrow  includes  steep  rocky 
hillsides  with  sagebrush  from  1-4  ft  tall  with  little  vegetative  ground  cover  (Verner  and  Boss 
1980).  They  may  be  found  on  grassy  slopes  without  shrubs  as  long  as  rock  outcrops  are  present 
(Grinnell  and  Miller  1944).  It  is  thought  that  fire  is  important  in  maintaining  habitat  for  the 
sparrow. 

Nesting  is  generally  on  the  ground,  underneath  rock  outcrops  and  occasionally  in  lower 
portions  of  shrubs.  Breeding  occurs  mid-March  to  mid-June,  peaking  in  May.  The  clutch  size 
is  generally  3-4  eggs  which  are  incubated  by  the  female  only  (Dobkin  1983);  however,  the 
young  are  tended  by  both  parents. 

Information  on  nesting  and  reproduction  indicates  breeding  territories  may  occur  in 
groups  (Penberton  1910).  Nesting  density  indicates  6-27  pairs  per  100  acres  and  estimated 
home-range  from  1.2-3. 2 acres.  If  these  numbers  are  considered  as  typical,  the  estimated 
maximum  population  on  Mt.  Magazine  would  be  2.6-10.8.  Field  observations  to  date  have  not 
been  able  to  document  more  than  two  breeding  pairs  during  any  one  nesting  season  which  is 
within  the  density  estimates  for  California  populations. 

Field  observations  indicate  the  majority  of  the  birds’  food  consists  of  insects;  however, 
the  analysis  of  crop  contents  of  25  rufous-crowned  sparrows  indicated  79  percent  of  the  summer 
diet  was  composed  of  seed  and  vegetative  material.  Animal  contents  included  grasshoppers, 
beetles,  ants  and  other  miscellaneous  insects  (Martin  et  al.  1951). 

To  date  the  exact  status  of  the  Mt.  Magazine  population  is  unclear.  Attempts  to  locate 
specimens  during  breeding  periods  are  not  always  successful.  This  may  be  due  to  the  preference 
for  ground  escape  on  foot  rather  than  immediate  flight.  It  appears  as  though  the  rufous-crowned 
sparrow  utilizes  the  area  to  the  west  and  down  slope  of  the  old  lodge  site  when  conditions  are 
favorable  (Shepherd,  personal  communication  1991).  In  California,  the  populations  have 
exhibited  some  movement  to  higher  elevations  (up  to  4,000  ft)  during  post-breeding  periods; 
however,  the  species  is  generally  considered  as  non-migratory  (Dobkin  1983).  Eggs  and 
nestlings  are  preyed  upon  by  snakes  and  small  mammals,  and  cowbird  parasitism  has  been 
documented  in  this  species  (Friedmann  1971). 

The  rufous-crowned  sparrow  has  been  characterized  as  tolerant  of  "heavy  human  contact" 
as  long  as  it  is  not  directly  associated  with  nesting  areas.  The  species  has  also  been  known  to 
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abandon  nest  sites  which  were  "subjected  to  intense  foot  traffic  in  immediate  vicinity"  (Carlson, 
personal  communication  1992). 

3.9.4  Wildlife  (Invertebrates) 

Currently,  nine  species  of  invertebrates  are  listed  as  Category  2 (C2)  species  and  are 
known  from  Mt.  Magazine.  The  American  burying  beetle  (Nicrophorus  americanus),  has  been 
listed  by  the  U.S.  Fish  and  Wildlife  Service  as  a federally  listed  endangered  species  but  has  not 
been  documented  on  the  mountaintop.  A second  species,  Magazine  Mountain  shagreen 
(Mesodon  magazinensis) , is  a federally  listed  threatened  species  and  does  occur  on  Mt. 
Magazine.  Additionally,  one  species  {Lirceus  biscuspidatus)  is  listed  as  "rare  or  uncommon  in 
the  State"  (S3)  by  the  Arkansas  Natural  Heritage  Commission.  Table  3.5  lists  the  species  known 
from  Mt.  Magazine  along  with  their  status  designation. 

Category  2 is  designated  for  "taxa  for  which  information  is  on  hand  for  listing  as 
threatened  or  endangered.  But,  conclusive  data  on  vulnerability  and  threat  are  not  available  to 
support  listing.  Additional  information  is  needed  to  ascertain  status." 

Some  species  are  clearly  understudied.  An  example  is  Paravitrea  aulacogyra , a land 
snail.  This  snail  was  described  by  Pilsbry  and  Ferris  (1906)  from  one  dead  specimen  found  in 
talus  on  the  north  side  of  the  Mountain.  The  living  animal  has  never  been  seen.  The  scientific 
community  today  would  disregard  a description  based  upon  one  specimen.  Until  verified  by 
collected  specimens  and  the  taxonomy  verified,  it  is  hard  to  consider  this  as  a rare  animal  as  it 
is  treated  in  some  reports.  Hubricht  (1985)  suggested  its  taxonomic  identity  was  questionable 
because  it  was  considerably  larger  and  had  fewer  whorls  than  other  species  of  Paravitrea . 

• Acalypta  s us  ana  - Lacebug 

This  species  of  lacebug  has  been  described  by  Allen  et  al.  (1988)  from  bryophyte 
and  slime  mold-covered  logs  on  Mt.  Magazine,  both  at  the  base  of  the  Mountain 
and  at  2,000  ft  elevation.  It  has  been  found  at  additional  localities  in  the  Interior 
Highlands  since  its  original  discovery  on  the  Mountain  (Allen,  letter  to  Lynn  Neff 
1988). 

• Arianops  sandersoni  - Mold  beetle 

This  species  is  of  rare  occurrence  on  Mt.  Magazine.  The  genus  Arianops  consists 
of  three  species  in  the  Interior  Highlands  region,  all  of  which  are  of  limited 
occurrence.  The  primary  distribution  of  this  genus  is  in  the  more  mesic  Southern 
Appalachian  mountain  region.  Carlton  (personal  communication,  1992)  indicated 
that  he  and  others  originally  thought  the  species  was  restricted  to  rock  crevices 
deep  below  the  surface.  More  recent  field  studies,  however,  have  led  to  the 
belief  that  it  is  strictly  associated  with  leaf  litter  and  is  "truly  a very  rare 
species."  It  probably  is  not  restricted  to  highly  mesic  sites  on  the  Mountain  but 
also  could  be  found  on  drier  wooded  sites. 

• Lirceus  bicuspidatus  - Isopod 

This  isopod  was  found  by  Hubricht  and  Mackin  (1949)  at  "a  stream,  on  side  of 
Magazine  Mountain,  2.6  miles  southeast  of  Corley."  Additional  localities  were 
listed  from  Jackson,  Newton,  Yell,  Pope,  Conway,  and  Johnson  counties.  If 
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Table  3.5.  Species  of  invertebrates  listed  by  federal  or  state  agencies  that  are  known  to  occur 
on  Mt.  Magazine  and  their  status  rating. 


Taxa 

Common  Name 

Federal 

Status 

State  Status 

Acalypta  susana 

Lacebug 

C2 

Arianops  Sandersoni 

Mold  beetle 

C2 

Lirceus  biscuspidatus 

Isopod 

None 

S3 

Mesodon  magazinensis 

Magazine  Mountain 
shagreen 

T 

Ouachitychus  parvoculus 

Short-winged 
mold  beetle 

C2 

Paraleptophelebia  calcarica 

Mayfly 

C2 

Paravitrea  aulacogyra 

Land  snail 

C2 

Paucicalcaria  ozarkensis 

Caddisfly 

C2 

Scaphinotus  parisiana 

Snail-eating  beetle 

C2 

Speyeria  diana 

Diana  fritillary 

C2 

Stygobromus  elatus 

Amphipod 

C2 

C2:  Taxa  for  which  information  is  on  hand  and  are  possibly  approriate  for  listing  as  threatened  or  endangered,  but 

conclusive  data  on  the  species’  vulnerability  and  threat  are  not  available  to  support  listing  proposals  at  this  time. 
Additional  information  is  needed  to  ascertain  status. 


S3:  Rare  or  uncommon  in  state. 

T:  Federally  listed  as  threatened  species,  fully  covered  by  the  Endangered  Species  Act. 
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Hubricht  has  accurately  reported  the  mileage  from  Corley,  this  would  be  the  base 
of  the  Mountain. 

• Mesodon  magazinensis  - Magazine  Mountain  shagreen 

The  Magazine  Mountain  shagreen  is  a terrestrial  land  snail  known  only  from  Mt. 
Magazine.  The  species  was  described  in  1906  from  a suite  of  specimens 
collected  on  the  Mountain  in  1903.  The  habitat  is  the  talus  slopes  on  the  north 
and  west  slopes  of  the  Mountain  and  the  north-facing  slope  of  Bear  Hollow 
(Figure  3.3).  This  snail  was  not  found  on  the  south-facing  slope  of  Bear  Hollow. 
All  areas  designated  for  potential  development  are  outside  the  range  of  M. 
magazinensis.  Caldwell  (1986)  discussed  the  status  of  the  species. 

• Nicrophorus  americanus  - American  burying  beetle 

The  American  burying  beetle,  formerly  distributed  throughout  temperate  eastern 
North  American,  is  now  known  from  several  locations  in  Oklahoma  and 
Arkansas,  as  well  as  Nebraska,  southwestern  Missouri  and  on  Block  Island,  off 
the  southern  coast  of  Rhode  Island.  It  has  been  federally  listed  as  endangered 
because  of  an  apparent  drastic  decline  and  extirpation  over  most  of  its  entire 
range.  Recent  discoveries  of  the  American  burying  beetle  have  been  made 
elsewhere  in  Logan  and  Yell  counties,  but  it  has  not  been  found  on  top  of  Mt. 
Magazine.  A nighttime  pitfall  trapping  survey  did  not  establish  the  presence  of 
the  species  on  top  of  the  Mountain. 

• Ouachitychus  parvoculus  - Short-winged  mold  beetle 

This  species  is  similar  in  many  respects  to  Arianops  sandersoni.  It  has  been 
found  at  Bear  Hollow  and  also  elsewhere  in  the  Interior  Highlands  (Allen  1991c). 
It  is  found  in  similar  habitats  to  Arianops  sandersoni. 

• Paraleptophlebia  calcaria  - Mayfly 

This  mayfly  species  was  described  by  Robotham  and  Allen  (1988)  and  is  known 
only  from  a locality  on  Gutter  Rock  Creek  below  Green  Bench  Road,  at  the  base 
of  Mt.  Magazine.  It  is  not  known  from  within  the  proposed  project  area  and  is 
known  from  elsewhere  in  the  Interior  Highlands  region  (Allen  1991c). 

• Paravitrea  avlacogyra  - Land  snail 

This  snail  was  described  from  a single  dead  specimen  found  on  the  tolus  slope  on 
the  northern  side  of  Mt.  Magazine.  Because  no  additional  specimens  have  been 
collected  and  no  living  specimens  seen,  its  taxonomic  identity  and  status  as  rare 
on  the  Mountain  is  questionable.  It  is  not  known  from  the  proposed  development 
area. 

• Paucicalcaria  ozarkensis  - Caddisfly 

This  caddisfly  species  is  known  from  a single  locality  on  Gutter  Rock  Creek  at 
the  north  base  of  the  Mountain  well  outside  the  proposed  development  area.  It 
is  endemic  to  the  Mt.  Magazine  area  at  the  genus  level. 

• Scaphinotus  parisiane  - Snail-eating  beetle 

This  species  was  described  by  Allen  and  Carlton  (1988)  from  the  northwest  slope 
of  Mt.  Magazine,  a location  outside  the  proposed  development  area.  It  has  been 
found  elsewhere  in  the  Interior  Highlands  (Allen  1991c). 
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Figure  3.3.  Geographic  distribution  of  the  Mt.  Magazine  shagreen  (Mesodon  magazinensis ), 
Mt.  Magazine  EIS  (modified  from  Caldwell  1986). 


• Speyeria  diana  - Diana  fritillary 

The  Diana  fritillary  is  a large  colorful  butterfly  that  was  once  distributed 
throughout  the  eastern  United  States.  Through  habitat  destruction,  however,  it 
has  been  extirpated  from  large  areas  of  the  country.  Opler  and  Krizek  (1984) 
reported  it  from  four  disjunct  populations  in  eastern  North  America.  The  Ozark 
population  apparently  once  ranged  over  a broad  area  in  Arkansas.  There  are 
historical  records  from  Little  Rock  and  Hope,  Arkansas,  but  Magazine  population 
represents  the  only  known  State  locality  at  present  (Allen  1988). 

• Stygobromus  elatus  - Amphipod 

This  species  is  a supposedly  endemic  amphipod  (also  known  as  a Scud)  described 
in  1967  (Holsinger  1967).  Based  on  collections  made  in  1991  however, 
Holsinger  expressed  doubts  as  to  the  validity  of  the  species  (Holsinger,  1991). 
Holsinger  suggested  that  S.  elatus  possibly  should  be  recognized  as  a 
morphological  form  within  the  range  of  normal  variability  of  the  widely 
distributed  S.  alabamensis.  He  identified  all  specimens  collected  on  the  Mountain 
in  1991  as  S.  alabamensis. 

Dr.  Robert  T.  Allen,  entomological  researcher,  is  preparing  for  publication  the 
descriptions  of  several  new  species  that  may  represent  endemic  species.  One  of  these  species, 
a jumping  bristletail,  has  been  assigned  the  manuscript  name  of  Pedetontus  gerschneri,  but  the 
name  has  not  been  published  and  probably  will  not  be  published  prior  to  publication  of  the  EIS 
(Allen,  personal  communication). 

Those  PETS  species  that  have  not  been  recorded  or  are  not  known  from  the  2,200  acre 
affected  environment  on  the  Mountain  were  not  carried  over  for  further  analysis  in  this 
document. 

3.9.5  PETS  Species  Studied  Further  in  this  FEIS 

A large  number  of  PETS  species  are  known  from  or  are  thought  to  occur  on  Mt. 
Magazine.  The  proposed  or  existing  activities  associated  with  Alternatives  A through  E, 
however,  will  not  effect  all  known  or  potentially  occurring  PETS  species  on  Mt.  Magazine.  In 
fact,  a large  number  of  PETS  species  will  not  be  affected  by  the  existing  or  proposed  activities 
on  the  Mountain,  therefore,  were  not  carried  over  for  study  in  this  EIS.  Only  those  PETS 
species  that  potentially  would  be  affected  by  the  proposed  action  were  studied  further  in  this  EIS. 
The  PETS  plant  species  carried  over  for  further  study  include:  Ouachita  leadplant  (Amorpha 
ouachitensis) , Bush’s  poppy  mallow  ( Callirhoe  papaver  var.  Bushii),  Ozark  chinquapin 
( Castanea  pumila  var.  ozarkensis),  small-headed  pipewort  ( Eriocaulon  komickianum) , soapwort 
gentian  ( Gentiana  saponaria ),  broom  nailwort  ( Paronychia  virginica  var.  scoparia),  maple-leaf 
oak  ( Quercus  shumardii  var.  acerifolia ),  prickly  gooseberry  (Ribes  cynosbati),  and  Eastern  hay- 
scented  fern  ( Dennstaedtia  punctilobula) . One  PETS  vertebrate  species,  the  rufous-crowned 
sparrow  (Aimophila  ruficeps)  and  two  PETS  invertebrate  species,  Magazine  Mountain  shagreen 
(Mesodon  magazinensis ) and  the  Diana  fritillary  ( Speyeria  diana)  were  carried  over  for  further 
study  in  this  EIS. 
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3.10  Cultural  Resources 

The  following  summary  and  assessment  of  archeological  and  historical  resources  is  based 
on  previously  recorded  properties  which  are  in  the  State’s  site  files,  references  to  properties  as 
obtained  from  several  published  documents,  and  the  results  of  the  archeological  survey 
conducted  for  this  EIS.  Primary  sources  of  information  relative  to  historic  sites,  such  as  deeds, 
tax  records  and  census  data,  have  not  been  examined. 

The  locations  investigated  during  the  archeological  fieldwork  consisted  of  a sample  of 
potential  development  or  construction  areas  within  the  proposed  state  park.  About  160  acres, 
9 miles  of  horse  or  hiking  trails,  more  than  one  mile  of  new  access  roads,  and  2.25  miles  of 
proposed  water  line  corridors  were  intensively  examined  by  conducting  shovel  tests  on  transects 
and  controlled  excavation  units.  The  results  of  this  field  study  are  summarized  in  Chapter  4.0. 
The  complete  report  conducted  as  part  of  this  study  is  entitled  "A  Cultural  Resources  Assessment 
and  Archaeological  Survey  of  Selected  Areas  of  the  Proposed  State  Park  on  Mt.  Magazine, 
Logan  County,  Arkansas"  (Spears  1992).  Due  to  the  fragile  nature  of  archeological  sites,  site 
locations  are  not  released  to  the  public  and  are  not  presented  in  this  document.  All  sites  and 
properties  within  the  proposed  project  area  must  be  identified  and  evaluated  in  terms  of  their 
significance  and  eligibility  for  listing  on  the  National  Register  of  Historic  Places  (National 
Register). 

3.10.1  Prehistory  and  History 

Prehistory 

The  earliest  sites  in  Arkansas  are  related  to  the  Paleo-Indian  Period,  which  archaeologists 
have  dated  from  about  12,000  B.C-7,000  B.C.  Little  is  known  about  these  early  nomadic 
hunters  and  gatherers,  since  sites  with  intact  deposits  dating  to  this  period  are  few.  What 
remains  are  distinctive  stone  tools  which  were  used  to  hunt  large  animals  which  are  now  extinct. 
These  tools  have  been  found  in  diverse  environments  throughout  the  State.  To  date,  no  Paleo- 
Indian  sites  have  been  recorded  on  Mt.  Magazine;  however,  archeological  surveys  have  not  been 
conducted  over  the  entire  Mountain. 

Archaeologists  refer  to  the  subsequent  cultural  period  dating  from  7,000  B.C. -500  B.C. 
as  the  Archaic.  The  Archaic  is  well  represented  in  Arkansas,  and  six  sites  dating  to  this  period 
have  been  recorded  on  Mt.  Magazine.  The  environment  during  the  Archaic  had  become  much 
like  it  is  today  and  supported  a wide  range  of  plants  and  animals.  The  Indians  successfully 
exploited  a variety  of  natural  resources  and,  as  a result,  invented  numerous  specialized  stone, 
bone,  and  wooden  tools.  The  population  of  the  people  greatly  increased  throughout  this  period 
with  groups  living,  hunting  or  utilizing  all  physiographic/topographic  settings  in  the  State.  Sites 
investigated  during  this  study  are  small  camps  or  special  activity  areas,  such  as  lookouts  or 
butchering  stations.  They  lack  characteristics  which  would  render  them  eligible  for  nomination 
to  the  National  Register;  however,  additional  surveys  may  result  in  finding  Archaic  sites  with 
intact  deposits  which  have  a higher  research  value. 

Beginning  about  500  B.C.,  there  was  a dramatic  change  in  the  culture  when  people  began 
growing  their  own  food  on  a limited  basis  through  horticulture.  This  change  along  with  the 
introduction  of  pottery,  marks  the  beginning  of  the  Woodland  cultural  period.  As  the  reliance 
on  growing  food  increased,  and  plants  such  as  maize  were  introduced,  a fully  agricultural  society 
developed.  Archaeologists  call  this  the  Mississippian  period  of  cultural  development. 
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The  regional  expressions  of  these  agricultural  societies  varied  greatly  and  their 
descendants  probably  developed  into  the  different  tribes  observed  when  Western  explorers 
entered  the  region.  Sites  in  the  Arkansas  Valley  were  inhabited  by  Fourche  Maline  or  pre- 
Caddoan  and  Caddoan  Indians.  These  cultures  lived  in  small  dispersed  farming  settlements,  and 
they  interacted  at  regional  ceremonial  centers.  These  centers  were  small  and  usually  contained 
only  a few  mounds.  These  cultures  contrast  with  the  Mississippi  Valley  cultures  to  the  east  who 
lived  in  large  villages  which  were  sometimes  enclosed  in  a palisade.  Their  ceremonial  centers 
were  larger  and  contained  numerous  mounds.  Differences  between  cultures  are  observed  in  the 
stone  tools,  ceramic  vessel  shapes  and  designs,  house  size  and  shape,  and  ceremonial  items,  such 
as  pipes. 

It  is  doubtful  that  large  villages  or  large  ceremonial  centers  were  ever  located  on  Mt. 
Magazine,  but  specialized  activity  sites  and  small  seasonal  or  permanent  camps  along  with 
pictographs  (drawings)  are  likely.  During  this  study,  Woodland  and  Mississippian  artifacts  were 
found  at  3L0439.  The  site  is  located  outside  of  the  affected  environment  in  a small  overhang 
or  bluffshelter  which  lies  above  a spring  drainage  near  the  top  slope  of  the  Mountain.  The 
presence  of  Site  3L0439  indicates  the  high  probability  that  other  sites  dating  to  this  period  are 
likely  to  be  found  as  more  of  the  area  is  surveyed.  Also,  animal  and  bird  bones  were  collected 
in  the  deposits  indicating  that  the  site  contains  information  on  prehistoric  diet  and  subsistence. 
While  outside  of  the  affected  environment,  due  to  its  high  research  value,  3L0439  is  potentially 
eligible  for  nomination  to  the  National  Register.  Until  it  is  evaluated  through  significance 
testing,  it  should  be  protected. 

History 

The  recorded  history  of  Mt. Magazine  can  be  divided  into  at  least  four  periods:  Pioneer 
Settlement,  Maximum  Occupation,  Resort  period,  and  the  Great  Depression.  The  Pioneer 
Settlement  period  occurred  from  1780-1850  as  the  first  Anglo-Americans  arrived  to  live  in  the 
region.  By  the  end  of  this  period  all  usable  land  in  every  part  of  the  State  was  marked  by 
medium  density  farming.  The  Maximum  Occupation  period  between  1840-1930  saw  the  use  of 
all  marginal  land  in  Arkansas  occupied.  Most  of  the  farms  on  the  top  of  the  Mt.  Magazine  were 
settled  during  this  period.  The  Resort  period  occurred  between  1840-1930.  It  is  during  this 
time  that  people  began  to  journey  to  places  for  recreation  or  for  rejuvenation  purposes.  These 
new  settlements  or  resorts  were  located  at  reputed  medicinal  springs  and  on  mountaintops. 
Sometimes  these  occasional  visits  resulted  in  longer  stays  and  led  to  permanent  settlement. 
During  the  Great  Depression  of  the  1930s,  severe  economic  hardships  resulted  in  the  loss  of 
private  land  to  the  government  for  back  taxes.  The  government  instituted  public  works  programs 
such  as  the  CCC  and  the  WPA  to  help  improve  the  welfare  of  the  people  and  the  national 
economy.  CCC/ WPA  projects  included  building  roads,  firetowers,  and  recreation  areas  such 
as  Mt.  Magazine  Resort. 

The  burning  of  the  Logan  County  Courthouse  in  1877  destroyed  all  the  records  of  the 
Mountain,  but  it  is  clear  from  early  accounts  that  many  of  the  first  residences  on  the  Mountain 
were  short-term  cabin  sites  of  hunters  and  others  for  whom  it  may  not  have  been  important  or 
necessary  to  file  claims.  Mr.  Seabourn  from  Pennsylvania  is  considered  to  be  the  first  settler 
on  the  Mountain.  He  built  his  cabin  west  of  the  East  End  Picnic  Area  in  the  1850s. 
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During  the  1870s  and  1880s  several  families  moved  to  the  Mountain.  Some  came  for 
the  healthy  climate.  Among  the  early  settlers  were  T.R.  Cameron  from  Georgia,  Fredrich  A. 
Morsbach  from  Prussia,  B.H.  Benefield  from  Missouri,  W.  Sion  House  from  Georgia,  Benjamin 
Brown  from  North  Carolina,  T.M.C.  Birmingham  from  Ireland,  S.  Dill  from  Ohio,  Mary 
Greenfield  from  Tennessee,  David  W.  McGuire  and  others.  These  families  cleared  land  for 
farming  and  orchards.  They  sold  the  produce  (onions,  corn,  vegetables,  apples,  peaches, 
berries,  etc.)  to  the  surrounding  communities.  The  Greenfields  rented  cabins  and  the  Browns 
operated  pack  jennies  for  tourists.  The  children  living  on  the  Mountain  were  educated  at  the 
first  school  house,  Summer  Home  School,  which  was  built  in  1881  and  burned  in  1919.  This 
archeological  site  remains  intact.  Church  services  were  also  held  at  the  school  and  in  homes. 
Arbor  revivals  were  popular.  Apparently  cleansing  ceremonies  were  conducted  at  several  of  the 
Springs.  A few  residents  were  buried  on  the  Mountain  including  Serena  Morsbach,  wife  of 
Albert  Morsbach,  who  was  the  son  of  Friedrich.  She  died  while  giving  birth  and  is  buried  with 
her  baby  in  a marked  grave  on  the  north  slopes  of  Signal  Hill.  Mrs.  Corder,  a midwife,  is  also 
buried  in  this  remote  setting.  She  apparently  did  not  want  her  body  hauled  down  off  the 
Mountain  because  of  the  rough  road. 

The  first  development  was  Meda  Springs  where  lots  were  sold  beginning  in  1881.  In 
1900,  the  town  of  Mt.  Magazine  was  platted  on  the  west  end  of  the  Mountain.  Developers 
hoping  to  increase  the  water  supply  for  their  real  estate  venture  dynamited  Meda  Spring,  causing 
it  to  become  "Dripping"  Springs.  The  hotel  called  the  Skycrest  opened  at  the  turn  of  the 
century.  It  attracted  guests  from  the  large  cities,  who  would  arrive  by  train  at  the  station  in  Blue 
Mountain  and  be  taken  by  wagon  or  buggy  up  a steep,  winding  road  to  the  hotel.  A subdivision 
of  the  town  of  Mt.  Magazine  called  Dakota  Heights  expanded  the  number  of  lots  which  could 
be  bought  in  the  town.  Several  summer  homes  were  built  in  these  two  areas  and  later  in  the 
Buckman  subdivision  on  the  east  end  of  the  Mountain.  The  resort  business  was  fairly  short 
lived,  lasting  only  two  decades.  In  the  1920s  there  were  attempts  to  revive  the  businesses  and 
hotel  which  had  decayed.  By  the  1930s  much  of  the  land  had  reverted  to  government 
ownership. 

In  the  1930s,  the  remaining  land  on  Mt.  Magazine  was  acquired  by  the  government,  and 
development  planning  was  begun  by  the  United  States  Resettlement  Administration.  Recreational 
needs  of  the  area  were  assessed,  and  the  two  lakes  were  built  at  the  foot  of  the  Mountain.  The 
"high  standard  graveled  road"  from  Havana  to  Paris  was  also  constructed.  Plans  were  then 
drawn  for  the  resort  development  on  top  of  the  Mountain.  On  August  30,  1938,  President 
Roosevelt  proclaimed  the  project  an  addition  to  the  Ouachita  National  Forest  with  administration 
by  the  U.S.  Forest  Service  and  Soil  Conservation  Service.  The  cottages  w'ere  finished  and 
rented  in  1939  and  the  lodge  was  dedicated  in  1940.  By  the  fall  of  1941,  a project  report  from 
the  work  camp  at  Corley  states,  "completed  Mt.  Magazine  Resort  Area  Grounds  work,  water 
system,  transmission  line  and  4 unit  flush  type  latrines." 

The  resort  included  the  lodge  (2  stories  with  26  bedrooms),  18  cabins,  a concession 
building,  a dormitory,  a power  generating  station,  w-ater  and  sanitary  system,  an  amphitheater, 
overlooks,  picnic  areas  (East  End,  West  End,  Cameron  Bluff  and  small  picnic  developments  at 
Brown  Springs),  rim  trails  and  campgrounds.  Maps  of  the  proposed  resort  and  blueprints  of 
structures  are  on  file  with  the  U.S.  Forest  Service,  Ozark-St.  Francis  National  Forests  in 
Russellville.  The  War,  the  shortage  of  water,  and  deteriorating  roads  hampered  the  success  of 
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the  resort.  To  quote  an  article  about  the  cottages  in  the  Fort  Smith  Times  Record  on  June  4, 
1944,  "War  restrictions  will  hold  rentals  to  persons  bringing  their  own  foods,  towels,  bed  linens, 
pillows  and  blankets,  providing  their  own  refrigeration.  Kerosene  may  be  bought  on  the 
Mountain  . . . and  ice  deliveries  may  be  made  later  in  the  summer.  There  are  18  cottages 
available  each  with  combination  bedroom-living  room,  screened  front  porch,  kitchen,  kerosene 
stove  and  refrigerator  and  water  heater,  and  bathroom  with  shower. " 

After  the  lodge  burned  in  1971,  the  Mountain’s  use  as  a resort  suffered.  It  has  since 
become  a popular  location  for  environmental  research  and  for  those  who  enjoy  the  vistas, 
primitive  camping,  horseback  riding,  hiking,  rock  climbing,  star  gazing,  and  hang  gliding. 

3.10.2  Archeological  Sites  and  Historic  Properties 

As  a result  of  the  literature  search  for  information  on  archeological  and  historic  properties 
on  Mt.  Magazine,  a total  of  58  sites  have  been  identified.  These  sites  are  listed  in  Table  3.6. 
Each  of  these  sites  and  properties  are  described  in  Spears  (1992).  Sites  and  properties,  which 
were  found  inside  the  development  areas  surveyed  and  are  recommended  for  further  work,  are 
so  noted  in  Table  3.6.  These  sites  and  the  effects  on  them  are  described  in  Chapter  4.0  of  this 
EIS. 

3.11  Socioeconomic  Environment 

3.11.1  Economic  Area 

The  area  of  primary  economic  impact  from  Mt.  Magazine  is  Logan  County  and  Yell 
County,  Arkansas  (Figure  3.4).  Mt.  Magazine  is  located  in  Logan  County  and  is  only 
approximately  five  miles  from  Yell  County.  Access  to  the  primary  impact  area  is  through  the 
three  entry  point  counties  of  Franklin,  Johnson,  and  Scott;  however,  Russellville  will  most  likely 
serve  as  a primary  entry  point  from  Interstate  40.  The  Cities  of  Ozark  (Franklin  County)  and 
Clarksville  (Johnson  County)  would  be  the  primary  entry  points  off  of  Interstate  Highway  40, 
while  Waldron  would  be  the  primary  entry  city  for  Scott  County  off  of  Highway  71 . The  Cities 
of  Paris  and  Booneville  would  be  affected  in  Logan  County  as  would  be  Danville  and  Dardanelle 
in  Yell  County,  with  smaller  communities  also  being  impacted. 

3.11.2  Population 

In  any  proposed  project  such  as  this,  one  consideration  is  the  impact  on  the  resident 
population.  There  will  be  tax  receipts  accruing  to  the  State  and  nation  from  both  sales  and 
income  generated,  as  well  as  interindustry  effects.  However,  it  is  the  local  population  that  is 
primarily  affected.  The  resident  population  may  be  the  most  important  resource  of  a local  area, 
because  without  population,  there  are  no  economic  dimensions.  Population  is  the 
income-producing  foundation  of  the  local  area  through  provision  of  labor  inputs.  First,  it  should 
be  noted  that  the  primary  employment  area  of  Logan  and  Yell  Counties  enjoyed  what  appears 
to  be  significant  population  growth  from  1960-1990  with  28  and  47  percent  growth,  respectively. 
Closer  examination,  however,  reveals  that  the  growth  was  greatest  in  the  1970-1980  decade. 
In  fact,  most  of  the  communities  within  the  two  counties  suffered  population  losses  for  the  more 
recent  1980-1990  time  period.  This  observation  is  consistent  with  the  national  trends  of  slower 
population  growth  in  the  rural  areas.  The  population  patterns  of  the  secondary  employment  area 
(i.e.,  Counties  of  Johnson,  Franklin,  and  Scott)  are  even  more  obvious.  The  population  growth 
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Table  3.6.  Summary  of  archeological  sites  and  historic  properties  on  Mt.  Magazine. 
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Table  3.6.  Continued. 
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Table  3.6.  Continued. 
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Table  3.6.  Continued. 
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Table  3.6.  Continued. 


Nrhp***  Status 
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1938-today 
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19 12- 1930s 
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Archaric-Woodland 

1880s- 1930s 

Site  Name/Type 
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*H  = Historic  **P  = Prehistoric  ***NRHP  = National  Register  of  Historic  Places. 


Table  3.6.  Continued. 
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*H  = Historic  **P= Prehistoric  ***NRHP= National  Register  of  Historic  Places. 


Scale  in  Miles 


Primary  Impact  Area 


Secondary  Impact  Area 


# 


Mount  Magazine  E.I.S 

Area  of 

Economic  Impact 


Project  No.  3018-820 


11/13/91 


Figure  3.4.  Area  of  economic  impact. 
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of  3,207  in  1960-1970  and  8,674  in  1970-1980  had  diminished  to  1,419  in  1980-1990.  The  five- 
county  area  is  not  experiencing  population  growth  similar  to  the  rest  of  the  nation.  The 
population  figures  are  presented  in  Tables  3.7  and  3.8.  All  of  the  population  growth  in  Logan 
and  Franklin  Counties  was  attributed  to  natural  increases  (births  exceeded  deaths),  since  there 
was  a net  negative  migration  for  1980  - 1990.  The  net  immigration  to  Yell,  Johnson,  and  Scott 
Counties  was  relatively  low.  The  population  growth  in  both  the  primary  and  secondary  county 
areas  slowed  dramatically  during  the  past  decade  to  well  below  the  national  average. 

Tables  E.  1 through  E.5  in  Appendix  E present  population  projections  for  the  five  counties 
comprising  the  impact  area.  The  projected  population  for  Logan  County  for  the  year  2000  is 
below  the  1990  projection  while  Yell  County  is  projected  to  have  a population  increase  of  only 
1,345  persons  for  the  next  decade.  A similar  pattern  exists  for  the  secondary  county  area.  The 
1990  figures  listed  in  the  tables  are  projections  and  not  actual  census  counts  because  at  the  time 
of  the  preparation  of  the  EIS  the  1990  census  data  were  not  available.  Furthermore,  they  are 
consistently  higher  than  the  actual  figures.  In  other  words,  the  figures  for  1990  were 
overestimated  and  the  same  probably  holds  true  for  the  year  2000.  These  counties  are  clearly 
a low  growth  area. 

More  important  than  total  population  numbers  with  respect  to  an  economic  impact 
statement  are  the  age  distributions  for  the  area  expected  in  the  future.  The  median  age  is 
expected  to  increase  for  all  five  counties  with  the  percent  of  the  population  aged  19  and  younger 
projected  to  decrease  in  both  absolute  and  percentage  terms.  Another  interesting  phenomenon 
would  be  the  emigration  expected  for  the  "mobile"  elderly.  The  65-69  age  population  is 
expected  to  leave  while  the  "immobile"  elderly  of  85+  yrs  are  expected  to  stay. 

3.11.3  Income 

Table  3.9  presents  the  educational  characteristics  of  the  five  counties  being  studied. 
Education  levels  and  incomes  of  a population  tend  to  be  highly  correlated  so  education  is  an 
important  consideration.  The  year  1980  was  chosen  as  a base  year  since  it  should  reflect  the 
incomes  of  the  1980-1990  time  period.  All  five  counties  fared  poorly  compared  to  the  State  in 
general.  When  compared  to  the  State,  the  population  aged  25  yrs  or  older  in  the  study  area  had 
a higher  percentage  with  less  than  five  years  of  elementary  school  and  lower  percentages  for 
high  school  graduates  and  those  with  four  or  more  years  of  college.  The  median  years  of  school 
completed  was  also  lower  for  Logan,  Yell,  Franklin,  Johnson,  and  Scott  Counties  than  for  the 
State  of  Arkansas.  With  these  educational  levels,  the  income  levels  for  the  area  are  also 
expected  to  be  lower. 

Total  and  per  capita  personal  income  estimates  are  given  for  the  five  counties  in  Tables 
3-10  and  3.11.  The  growth  rates  for  the  counties  are  almost  uniformly  above  the  growth  rate 
of  the  State  of  Arkansas.  This  is  encouraging  for  the  area,  but  it  may  just  be  reflective  of  the 
low  starting  base.  It  should  be  pointed  out  that  the  per  capita  personal  incomes  of  all  five 
counties  remains  well  below  the  State  average,  even  when  higher  growth  rates  are  taken  into 
consideration.  The  income  levels  for  the  areas  are  significantly  lower. 

Tables  E.6  through  E.  10  in  Appendix  E present  the  personal  income  by  place  of 
residence  for  the  five  individual  counties.  As  previously  mentioned,  the  growth  rates  in  personal 
incomes  compare  favorably  with  the  State  in  general,  whereas  the  absolute  levels  do  not. 
Certain  elements  of  personal  income  should  be  pointed  out.  First,  for  Logan  County  and  for 
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Table  3.7.  Population  of  the  primary  employment  area. 
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Source:  U.S.  Department  of  Commerce,  1960,  1970,  1980,  1990  Census  of  Population. 


Table  3.8  Population  of  the  secondary  employment  area. 
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Table  3.9.  Educational  characteristics  of  area  of  economic  impact,  1980. 


County 

Persons  25 
Years  Old 
and  Over 

Less  Than  5 
Years  of 
Elementary 
School 
(percent) 

High  School 

Graduates 

(percent) 

4 or  More 
Years  of 
College 
(percent) 

Median  years 
of  School 
Completed 
(percent) 

Primary  Employment  Area 

Logan 

18,171 

6.5 

46.5 

6.3 

11.4 

Yell 

10,646 

6.3 

48.7 

5.0 

11.8 

Secondary  Employment  Area 

Franklin 

8,828 

5.8 

51.1 

6.1 

12.0 

Johnson 

10,666 

6.6 

47.8 

8.7 

11.6 

Scott 

6,028 

5.6 

42.4 

3.7 

10.7 

State  of 
Arkansas 

1,149,467 

4.6 

58.4 

11.5 

12.2 

Source: 


U.S.  Department  of  Commerce,  Bureau  of  the  Census,  1980  Census  of 
Population.  General  Social  and  Economic  Characteristics. 
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Table  3.10.  Total  personal  income  estimates. 


County 

Total  Personal  Income 
(thousands) 

Average  Annual  Growth 
(percent) 

1970 

1980 

1988 

1970-80 

1980-88 

Logan 

$39,029 

133,914 

231,414 

13.1 

7.1 

Yell 

34,787 

111,479 

197,402 

12.4 

7.4 

Johnson 

31,159 

111,216 

186,525 

13.6 

6.7 

Franklin 

28,870 

95,370 

167,994 

12.7 

7.3 

Scott 

17,844 

57,643 

110,669 

12.4 

8.5 

State  of 
Arkansas 

5,456,401 

17,096,574 

29,254,753 

12.1 

6.9 

Source:  U.S.  Department  of  Commerce,  Bureau  of  Economics  Analysis 

(Washington,  DC). 


Table  3.11.  Per  capita  personal  income  estimates. 


County 

Per  Capita  Personal  Income 
(dollars) 

Average  Annual  Growth 
(percent) 

1970 

1980 

1988 

1970-80 

1980-88 

Logan 

$2,320 

6,639 

11,177 

11.1 

6.7 

Yell 

2,430 

6,538 

10,859 

10.4 

6.5 

Johnson 

2,276 

6,356 

10,124 

10.8 

6.0 

Franklin 

2,558 

6,479 

10,713 

9.7 

6.5 

Scott 

2,147 

5,949 

10,500 

10.7 

7.4 

State  of 
Arkansas 

2,827 

7,465 

12,216 

10.2 

6.3 

Source:  U.S.  Department  of  Commerce,  Bureau  of  Economics  Analysis 

(Washington,  DC). 
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Franklin  County,  in  1989,  there  is  a significant  portion  of  personal  income  that  is  generated 
outside  the  county  of  residence  ($25,225  and  $24,032  respectively).  Personal  income  generated 
outside  the  county  of  residence  has  remained  relatively  constant  over  the  1984-1989  time  period 
while  personal  income  generated  within  the  two  counties  has  grown  significantly.  However,  it 
may  indicate  a lack  of  employment  opportunities  within  these  counties.  The  other  significant 
point  concerning  income  is  the  high  percentage  of  personal  income  which  is  in  the  form  of 
transfer  payments.  Transfer  payments  as  a percent  of  total  personal  income  in  1989  were: 
Logan  County,  25.5;  Yell  County,  22.8;  Johnson  County,  26.3;  Franklin  County,  22.4;  and 
Scott  County,  21.4.  This  is  reflective  of  two  elements:  transfer  payments  to  help  alleviate 
poverty,  and  transfer  payments  for  social  security  and  government  retirement  pensions.  Either 
way,  transfer  payments  are  made  for  non-current  production.  All  five  counties  are  above  the 
State  and  national  figures  for  transfer  payments  as  a percent  of  total  personal  income. 

Earnings  by  type  and  earnings  by  industry  for  the  five  counties  are  presented  in  Tables 
E.  11  to  E.  15  (Appendix  E).  Farm  income  is  probably  lower  than  expected  for  this  type  of 
region.  The  earnings  from  retail  trade  are  much  lower  than  expected  and  also  exhibit  a much 
lower  growth  rate.  This  is  reflective  of  the  retail  and  service  sales  that  rural  areas  are  losing 
to  the  more  urban  areas.  This  loss  is  an  ongoing  concern  of  most  small  communities  and  rural 
areas  in  general. 

For  1987,  retail  sales  per  capita  for  the  individual  counties  were:  Logan  County,  $3,179; 
Yell  County,  $2,379;  Franklin  County,  $2,266;  Johnson  County,  $3,974;  and  Scott  County, 
$2,617.  The  figure  for  the  State  of  Arkansas  was  $4,870  for  1987,  so  it  can  be  seen  that  the 
study  area  does  not  generate  the  same  sales  per  capita  as  the  rest  of  the  general  population. 

3.11.4  Earnings 

Between  1985  and  1990  the  total  earnings  and  average  weekly  earnings  increased  slightly 
for  Logan  County  and  Yell  County.  As  can  be  seen  in  Tables  E.  16  through  E.20  (Appendix  E), 
the  increases  in  average  weekly  earnings  were  not  consistent  over  all  the  counties  being  studied. 
Except  for  Scott  County,  much  of  the  increase  was  attributed  to  the  growth  in  manufacturing. 
Logan  County  experienced  an  actual  decline  in  average  weekly  earnings  for  non- manufacturing 
employment  for  the  1985-1990  time  period.  All  the  other  counties  except  Scott  experienced 
increases  in  both  manufacturing  and  non-manufacturing  earnings.  The  lack  of  any  employment 
in  certain  categories  was  noticeable  as  was  the  low  average  weekly  earnings.  In  1990,  the 
highest  average  weekly  earnings  in  manufacturing  employment  was  in  Logan  County  ($313.88), 
yet  this  was  only  90  percent  of  the  State  average.  Weekly  earnings  in  manufacturing 
employment  in  the  other  four  counties  were  lower.  In  the  State  of  Arkansas,  the  average  weekly 
wage  in  1990  in  construction  was  $380.72;  in  transportation  and  public  utilities,  it  was  $485.98; 
and  in  finance,  insurance,  and  real  estate,  it  was  $418.76.  None  of  the  five  study  counties  came 
close  to  these  earnings  for  1990. 

3.11.5  Labor  Force 

Table  3.12  presents  labor  force  characteristics.  It  should  be  noted  that  both  Logan  and 
Yell  Counties  had  labor  force  participation  rates  in  1980  of  less  than  50  percent,  as  compared 
to  the  State  of  Arkansas  with  55.8  percent.  Labor  force  participation  in  the  Counties  of 
Franklin,  Johnson,  and  Scott  were  about  the  same  as  in  Logan  and  Yell.  The  number  of 
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Table  3.12.  Labor  force  characteristics,  1980. 
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individuals  choosing  not  to  participate  in  the  labor  force  seems  relatively  high  when  compared 
to  the  age  make-up  of  the  population  (Section  3.11.2).  In  other  words,  the  labor  force 
participation  rate  within  the  five  county  area  is  lower  than  expected.  One  explanation  would  be 
a higher  than  average  birth  rate  that  is  keeping  a higher  than  average  number  of  people 
remaining  at  home  in  a houseperson  role.  This  explanation  is  not  supported  by  the  population 
data.  A more  plausible  explanation  would  be  the  "discouraged  worker"  hypothesis.  This 
explanation  is  based  upon  the  idea  that  people  do  not  participate  in  the  labor  force  because  they 
do  not  believe  employment  opportunities  are  available.  The  conclusion  is  that  if  there  were 
more  jobs  available  there  would  be  more  people  attempting  to  work. 

Tables  3. 13  and  3. 14  present  the  industry  of  employed  persons.  As  would  be  expected, 
a higher  percentage  of  individuals  in  the  five  counties  are  employed  in  agriculture  than  for  the 
State  of  Arkansas,  in  general;  the  percentage,  however,  is  still  probably  lower  than  expected, 
given  the  rural  nature  of  the  five  counties.  Forestry  also  seems  much  lower  than  expected  given 
the  terrain.  Manufacturing  compares  favorably  while  transportation,  communications,  and  public 
utilities;  wholesale  and  retail  trade;  and  finance,  insurance,  and  real  estate  lag  behind  the  State 
figures. 


3.11.6  Unemployment  and  Commuting  Patterns 

As  mentioned  in  the  previous  section,  the  labor  force  participation  rates  are  below  the 
State  and  national  rates.  The  discouraged  worker  hypothesis  was  advanced  as  an  explanation. 
This  explanation  is  consistent  with  high  unemployment  rates.  As  can  be  seen  in  Table  3.15, 
such  may  not  totally  be  the  case.  It  should  be  noted,  as  shown  on  Figure  3.5,  that  the 
unemployment  rate  for  Logan  County  ran  higher  than  the  State  and  the  nation  for  1980  - 1989 
and  dropped  below  the  State  rate  only  for  1990.  Yell  County  unemployment  rates  ran 
consistently  below  the  State  and  national  rates  for  the  decade.  Scott  County  was  usually  below 
the  State  and  nation’s  unemployment  rates.  The  unemployment  rates  for  Franklin  and  Johnson 
Counties  were  consistently  higher.  These  unemployment  rates  could  still  support  the 
discouraged  worker  hypothesis. 

Table  3.16  presents  the  commuting  patterns  for  the  primary  employment  Counties  of 
Logan  and  Yell  as  well  as  for  the  secondary  employment  Counties  of  Franklin,  Johnson,  and 
Scott.  This  table  may  be  the  most  revealing  of  the  overall  economic  health  of  the  study  area. 
For  example,  for  Logan  County  it  can  be  seen  that  1,302  persons  (19.6  percent)  worked  outside 
of  the  County.  Even  more  important,  1,006  people  (15.1  percent)  had  to  commute  more  than 
45  minutes  to  get  to  their  place  of  employment.  In  fact,  the  mean  commuting  time  for  these 
workers  was  61.5  minutes.  For  Yell  County  the  pattern  is  similar,  with  29.9  percent  of  the 
work  force  commuting  to  work  outside  of  Yell  County.  Over  10  percent  had  to  commute  over 
45  minutes  with  a mean  travel  time  of  63.4  minutes. 

The  data  for  the  secondary  employment  counties  was  similar  although  not  quite  as  severe. 
A summary  of  the  commuting  patterns  would  be  reflective  of  an  area  of  relatively  low 
employment  opportunities.  To  obtain  employment,  a potential  worker  is  faced  with  leaving  the 
county  of  residence  and  seeking  employment  opportunities  elsewhere.  The  percent  of  workers 
commuting  more  than  one  hour  to  their  place  of  employment  is  high. 
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Table  3.13.  Industry  of  employed  persons,  1980. 
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Source:  U.S.  Department  of  Commerce,  Bureau  of  Census,  1980  Census  of  Population. 


Table  3.14.  Industry  of  employed  persons,  1980  (in  percentages). 
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Source:  U.S.  Department  of  Commerce,  Bureau  of  Census,  1980  Census  of  Population. 


Table  3.15.  Percent  unemployment  rates  1980-1990. 


Year 

Primary 

Employment 

Counties 

Entry  Point  Counties 

State  of 
Arkansas 

United 

States 

Logan 

Yell 

Franklin 

Johnson 

Scott 

1980 

8.8 

6.9 

8.7 

8.7 

9.0 

7.6 

7.1 

1981 

10.1 

7.5 

10.5 

8.8 

10.6 

9.1 

7.6 

1982 

10.9 

8.3 

10.9 

11.1 

10.7 

9.8 

9.7 

1983 

11.7 

7.9 

11.6 

9.8 

8.8 

10.1 

9.6 

1984 

8.6 

7.4 

10.6 

10.0 

6.8 

8.9 
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7.2 

5.3 

1990 

6.1 

5.4 

9.2 

8.7 

5.8 

6.9 

5.5 

Source:  Arkansas  Department  of  Labor,  Employment  Security  Division,  Arkansas  Labor 

Force  Statistics.  Annual  Averages  1980-1990,  May  1991. 
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Figure  3.5.  Unemployment  rates,  1980-1990. 
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Table  3. 16.  Workers’ commuting  patterns,  1980. 
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3.12  Opportunities  for  Public  Use 

Mt.  Magazine  has  numerous  existing  engineered  structures  in  the  project  area  including 
a State  highway,  improved  Forest  Development  Roads,  unimproved  Forest  Development  Roads, 
a series  of  communication  towers  and  facilities,  a campground,  four  picnic  areas,  eight  scenic 
overlooks,  power  lines,  and  communication  lines.  The  old  lodge  site  on  the  south  side  of  the 
Mountain  also  provides  a spectacular  view  of  Blue  Mountain  Lake  below. 

Daytime  recreational  activities  include  picnicking,  birdwatching,  photography,  rock 
climbing,  hang  gliding,  horseback  riding,  hiking,  and  hunting.  Possibly  the  most  popular 
activity  is  touring  the  Mountain  by  car.  Scenic  overlooks  on  the  north  rim  provide  spectacular 
views  of  the  valley  below.  Highway  309  was  recently  designated  as  U.S.  Forest  Service  Scenic 
Byway.  Although  Mt.  Magazine  is  a popular  recreation  spot  for  daytime  use,  overnight  camping 
is  provided  by  a U.S.  Forest  Service  level  3 campground  at  the  Cameron  Bluff  Campground. 
This  campground  can  reach  capacity  during  spring  and  summer  holiday  weekends,  but  is  not 
heavily  used  otherwise.  Stargazing  also  takes  place  on  the  Mountain  at  night;  however,  no 
astronomical  groups  routinely  use  the  Mountain. 

Rock  climbing  takes  place  on  the  south  side  of  the  Mountain  below  the  old  lodge  site. 
Some  rock  climbing  occurs  on  the  northern  cliff  faces,  but  this  location  is  not  encouraged  by 
skilled  rock  climbers  because  of  the  unstable  rock  face  and  high  safety  hazards  associated  with 
the  unstable  cliffs.  The  south  slope  of  Mt.  Magazine  is  also  a prime  hang  gliding  location 
because  Mt.  Magazine  is  much  taller  than  other  Arkansas  sites  (2,000  ft  versus  350-700  ft).  Mt. 
Magazine  is  used  by  both  in-state  and  out-of-state  pilots  for  hang  gliding.  Pilots  have  come 
from  as  far  as  Memphis  to  hang  glide  off  the  Mountain.  The  camp  units,  paved  roads  up  the 
Mountain,  and  proximity  to  both  Cove  Lake  and  Blue  Mountain  Lake,  also  contribute  to  make 
Mt.  Magazine  an  especially  amenable  hang  gliding  site  (Fritschie,  personal  communication 
1979).  A launch  site  for  hang  gliders  has  been  established  near  an  old  cabin  site  east  of  the  old 
lodge  site.  Here,  the  hang  gliders  have  set  up  wind  socks  for  improved  safety,  and  put  in  a sand 
box  and  a swing  for  their  children. 

The  quarry  site  on  Mt.  Magazine  is  also  the  terminating  point  for  one  portion  of  trails 
use  by  Arkansas  Trail  Riders  Association  for  horseback  riding.  In  the  past,  this  Association  has 
held  a use  permit  from  the  U.S.  Forest  Service  for  horseback  riding  along  the  old  Will  Apples 
Road  immediately  north  and  west  of  the  quarry  site  on  the  northeast  end  of  the  Mountain. 

Approximately  5 miles  of  hiking  trails  exist  on  the  Mountain  and  traverse  a variety  of 
terrains.  These  trails  link  up  with  other  trails  on  the  north  side  of  the  Mountain  (i.e.,  trail  to 
Cove  Lake). 

Much  squirrel  hunting  and  some  deer  hunting  takes  place  on  top  of  the  Mountain, 
although  most  hunting  takes  place  on  the  Mountain’s  slopes.  Several  deer  stands  have  been 
erected  in  wooded  areas  along  the  blufflines  and  ridges  of  the  Mountain. 

3.13  Aesthetics 

As  with  any  tourist  attraction,  the  aesthetics  of  Mt.  Magazine  are  an  important  element 
of  the  experience.  The  grand  views  from  the  Mountain  are  one  of  the  main  reasons  people  come 
to  Mt.  Magazine.  From  the  south  rim,  the  landscape  unfolds  below  in  a patchwork  of  farm 
fields.  In  the  distance,  Blue  Mountain  Lake  is  often  visible.  The  north  rim  provides  a view  of 
the  Boston  Mountains  and  farmland.  The  top  of  the  Mountain  is  a popular  vantage  for  fall 
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foliage  viewing.  The  visual  quality  of  the  Mountain  area  itself  is  sometimes  compromised 
because  of  trash  scattered  about;  vandalism  is  fairly  common.  Some  visual  intrusions  currently 
exist  on  the  Mountain  including  the  radio  towers  located  on  the  west  end  of  the  Mountain  and 
the  power  line  corridor  on  the  south  side  of  the  Mountain.  The  radio  towers  can  be  seen  from 
certain  vantage  points  on  both  the  northern  and  southern  bluffs.  The  power  line  corridor  can 
be  seen  from  certain  locations  on  the  south  side  of  the  mountaintop. 
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4.0  ENVIRONMENTAL  CONSEQUENCES 


4.1  Introduction 

This  chapter  evaluates,  and  where  possible  quantifies,  the  effects  of  the  proposed 
alternative  actions  on  the  affected  environment  of  Mt.  Magazine.  The  proposed  alternatives 
include  a No  Action,  No  Change  Alternative  and  four  development  alternatives  that  include 
construction  and  management  of  a lodge,  cabins,  visitor  information  center,  water  line,  sewage 
treatment  facility,  access  roads,  toilets,  employee  residences,  and  a maintenance  building. 
Under  development  Alternatives  C,  D and  E,  two  proposed  sites  for  the  construction  of  the 
lodge,  cabins  and  associated  facilities  were  considered.  The  two  alternative  locations  are  the 
"old  lodge  site"  on  the  south  side  of  the  Mountain  and  a site  overlooking  Bear  Hollow  east  of 
Grainfield  Picnic  Area. 

For  each  development  alternative,  the  direct,  indirect,  and  cumulative  effects  from 
construction  activities  (e.g.,  clearing,  grading,  building,  heavy  equipment  traffic),  and  from 
operation  and  maintenance  activities  (e.g.,  on-site  enforcement;  restricted  use  areas;  species 
monitoring;  and  maintenance  of  structures,  equipment,  and  roads)  are  addressed.  These 
activities  are  summarized  in  Table  1.1.  The  information  presented  in  this  chapter  forms  the 
basis  for  the  scientific  comparison  and  evaluation  of  the  alternatives  in  Chapter  2.0.  In  this 
chapter,  the  environmental  consequences  associated  with  each  alternative  are  discussed  by 
individual  resource  component.  Potential  effects  that  are  unavoidable  and  irreversible/ 
irretrievable  effects  are  identified  and  appropriate  mitigation  measures  are  presented. 

A Biological  Assessment  and  Evaluation  (BA/BE)  was  prepared  by  the  U.S.  Forest 
Service  (USD A Forest  Service  1993).  The  BA/BE  was  signed  on  February  3,  1993,  and 
concludes  that  the  No  Action,  No  Change  Alternative  (Alternative  A)  would  benefit  most  plant 
species  but  would  reduce  or  potentially  eliminate  habitat  for  species  which  require  open  habitat. 
With  Alternatives  B-E  (Action  Alternatives),  no  significant  losses  of  sensitive  plant  habitat  would 
occur  with  the  exception  of  broom  nailwort,  and  mitigation  measures  mentioned  in  the  EIS  can 
greatly  reduce  the  negative  effects  of  trampling  and  disturbance.  Alternative  E calls  for  the  most 
development  and  likely  the  most  disturbance.  Alternative  D would  limit  the  size  of  facilities 
relative  to  Alternative  E,  and  should  not  significantly  affect  any  species  with  the  addition  of 
described  mitigation  measures  for  the  rufous-crowned  sparrow.  Mitigation  measures  for  the 
rufous-crowned  sparrow  may  alleviate,  to  some  degree,  loss  of  habitat  and  it  is  possible  the  net 
effect  may  be  beneficial  as  a result  of  habitat  enhancement  and  monitoring  (USDA  Forest 
Service  1993). 

Spears  Professional  Environmental  and  Archeological  Research  Service,  Inc.  (SPEARS) 
conducted  a cultural  resources  assessment  of  the  proposed  state  park  on  Mt.  Magazine.  The 
study,  which  is  part  of  this  EIS,  included  a literature  search  for  information  on  the  archeological 
and  historic  sites  on  the  Mountain  and  an  archeological  survey  of  selected  development  areas. 
About  60  archeological  sites  were  identified  in  the  literature  search.  Thirteen  archeological  sites 
were  found  in  the  development  areas  surveyed.  Twelve  of  these  sites  are  considered  potentially 
eligible  for  inclusion  in  the  National  Register  of  Historic  Places. 

Table  3.6  lists  all  known  archeological  sites  on  the  Mountain  and  indicates  those  which 
could  potentially  be  affected  by  the  various  development  alternatives.  Table  2.3  indicates  the 
number  of  sites  which  could  be  affected  under  each  alternative.  The  consequences  of 
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implementation  of  each  development  alternative  on  historic  properties,  as  well  as  proposed 
measures  to  mitigate  adverse  effects,  are  presented  in  this  section  (4.0)  of  the  FEIS. 

Detailed  information  regarding  the  SPEARS  study  is  presented  in  SPEARS  Project  Report 
49,  entitled  A Cultural  Resources  Assessment  and  Archeological  Survey  of  Selected  Areas  of  the 
Proposed  State  Park  on  Mt.  Magazine,  Logan  County,  Arkansas.  The  State  Historic 
Preservation  Officer  (SHPO)  was  afforded  the  opportunity  to  review  a copy  of  Report  49  and 
this  EIS.  On  February  5,  1993,  the  SHPO  concurred  with  the  survey  methods,  report 
documentation,  and  proposed  mitigation  measures.  A copy  of  the  letter  of  concurrence  is 
included  in  Appendix  H of  this  document. 

4.2  Alternative  A (No  Action,  No  Change) 

Alternative  A is  the  No  Action,  No  Change  Alternative.  Under  this  alternative,  the  U.S. 
Forest  Service  would  continue  to  manage  Mt.  Magazine  as  described  in  Chapter  2.0.  In  general, 
less  energy  is  consumed  under  the  No  Action,  No  Change  Alternative;  fewer  human,  material, 
and  economic  resource  requirements  are  associated  with  this  alternative.  The  No  Action,  No 
Change  Alternative  has  no  construction-related  effects  and  results  in  the  least  amount  of 
irreversible  and  irretrievable  commitment  of  land,  water,  and  air  resources  of  the  five 
alternatives.  In  contrast,  however,  there  are  potentially  greater  effects  on  certain  resource 
components  as  a result  of  limited  control  and  regulation  of  visitation  on  the  Mountain  under  this 
alternative. 

4.2.1  Soil,  Water,  and  Air 

There  should  be  no  effects  on  soil,  water,  and  air  resources  under  the  No  Action,  No 
Change  Alternative. 

4.2.2  Vegetation 

Analysis  of  the  direct  effects  of  each  alternative  on  the  vegetation  of  Mt.  Magazine  is 
based  on  the  type  and  amount  of  a particular  plant  community  disturbed,  lost,  or  protected. 
Indirect  effects  on  the  vegetation  of  Mt.  Magazine  are  based  on  secondary  or  indirect  changes 
to  habitat  (e.g.,  sedimentation,  soil  erosion,  changes  in  moisture  regime)  that  alter  plant 
community  distribution  and  species  composition. 

Environmental  consequences  to  the  vegetation  on  Mt.  Magazine  under  this  alternative  are 
attributable  to  two  factors:  natural  succession,  and  recreational  use  outside  of  designated  areas 
due  to  limited  visitor  control  and  regulation.  The  environmental  benefits  of  this  alternative  are 
attributable  to  the  low  visitation  rates  that  occur  under  this  alternative  (see  Section  4.2.8).  The 
environmental  consequences  and  benefits  of  Alternative  A are  discussed  in  more  detail  below. 

Natural  Succession 

Natural  successional  processes  will  continue  under  the  No  Action,  No  Change  Alternative 
as  well  as  the  other  alternatives.  Without  considerable  resources  for  vegetation  and  habitat 
management,  it  is  likely  that  natural  succession  will  have  the  following  effects  under  Alternative 
A:  (1)  loss  of  prairie  or  glade-like  openings  or  clearings  in  the  juniper-hardwood  woodlands; 
(2)  loss  of  openings  in  the  scrub  oak  woodlands;  (3)  loss  of  sphagnum  seep  communities;  and 
(4)  subsequent  loss  of  some  special  status  species  occurring  in  these  communities.  While  species 
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and  habitat  management  currently  are  ongoing  efforts  by  the  U.S.  Forest  Service  under  the  No 
Action,  No  Change  Alternative,  the  U.S.  Forest  Service  traditionally  does  not  have  the  financial 
resources  available  to  manage  or  maintain  all  species  and  habitats  of  an  area.  Consequently, 
management  efforts  are  often  prioritized  for  the  most  sensitive  species  and  cannot  provide  full 
protection  to  the  diverse  number  of  communities,  species,  and  habitats  that  may  require 
protection. 

Visitation  and  Use 

Under  this  alternative,  recreational  use  outside  of  designated  areas,  and  limited  control 
and  regulation  of  visitation  to  the  Mountain,  will  affect  a few  specific  plant  communities  and 
special  status  species.  Some  of  the  more  sensitive  plant  communities  (based  on  their  distribution 
on  the  Mountain  and  on  the  number  of  special  status  plant  species  within  these  communities)  are 
located  in  or  directly  adjacent  to  areas  that  currently  receive  most  of  the  visitation.  Specific 
sensitive  areas  that  currently  receive  the  heaviest  visitation  under  this  alternative  are:  (1)  the 
small  sphagnum  seep  community  at  Dripping  Springs;  (2)  the  mesic  bluffline  communities  on 
the  north  side,  particularly  those  having  wet  substrate  because  of  seepage  (e.g.,  Brown  Springs); 
and  (3)  bluffline  communities  on  the  south  side  of  the  Mountain. 

During  field  surveys  in  1991,  observations  were  made  of  many  visitors  on  the  rock 
outcrops  outside  of  the  designated  picnic  and  recreational  areas  on  the  Mountain.  Unauthorized 
trails  have  been  developed  to  the  west  of  Brown  Springs  extending  to  the  Dripping  Springs  area 
and  out  to  the  bluffs  and  rock  outcrops  that  contain  habitat  for  several  special  status  species. 
Evidence  of  foot  and  horse  traffic  was  easily  identifiable  at  Dripping  Springs.  Day-use  visitors 
routinely  investigate  the  seeps  and  springs  along  the  northern  bluff  at  Brown  Springs  and  descend 
the  steep  slopes  in  the  vicinity  of  the  springs.  Because  of  the  steepness  of  this  slope,  the  rough 
terrain,  and  wet  conditions  of  the  spring,  this  area  is  difficult  to  traverse  without  disturbing  the 
plants  and  habitat.  Evidence  was  noted  of  uprooted  vegetation,  loss  of  soil  and  rock  substrate, 
species  trampling,  and  overall  habitat  destruction  for  the  numerous  moss,  fern,  and  other 
herbaceous  species  that  are  abundant  in  this  area.  Both  mosses  and  ferns  and  other  species  of 
special  concern  in  both  the  Dripping  Springs  and  Brown  Springs  areas  cannot  withstand 
continuous  trampling  and  heavy  foot  traffic.  While  many  of  these  effects  will  be  seasonal,  the 
long-term  effects  on  these  communities  and  species  may  result  in  species  elimination  or 
displacement.  For  some  sensitive  species  these  effects  may  be  irreversible  and  irretrievable. 
Additionally,  Highway  309  has  recently  been  designated  a U.S.  Forest  Service  Scenic  Byway. 
It  is  expected  that  current  levels  of  visitation  to  the  Mountain  will  increase  as  a result  of  this 
designation.  As  visitation  to  the  Mountain  increases,  effects  on  these  plant  communities 
described  above  and  on  some  of  the  sensitive  species  of  these  communities  are  likely  to  increase. 

Other  plant  communities  currently  affected  by  the  limited  control  and  visitor  regulation 
on  the  Mountain  under  this  alternative  include  the  bluffline  communities  on  the  south  side  of  the 
Mountain.  During  field  surveys  of  the  Mountain  in  1991,  overnight  campers  were  routinely 
observed  on  the  south  side  of  the  Mountain  outside  of  the  designated  campground  at  Cameron 
Bluff,  and  evidence  of  fresh  fire  rings  was  noted  at  the  old  cabin  sites.  Under  Alternative  A, 
activities  such  as  those  described  above  are  expected  to  continue.  Continued  use  of  these  sites 
may  result  in  trampling  of  the  more  sensitive  herbaceous  species  such  as  broom  nailwort 
( Paronychia  virginica  var.  scoparia).  However,  because  visitation  to  the  Mountain  is  not 
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expected  to  be  significantly  increased  under  this  alternative,  the  continued  existence  of  many  of 
the  non-sensitive  bluffline  species  most  likely  will  occur.  The  presence  of  weedy  and  invasive 
species  that  can  more  readily  tolerate  disturbed  conditions  because  of  their  reproductive, 
dispersal,  and  life  history  strategies  may  increase  over  current  levels  in  the  more  heavily  utilized 
areas;  and  an  increase  in  the  displacement  of  the  native  vegetation  over  current  conditions  may 
occur  under  Alternative  A. 

Additional  consequences  to  plant  communities  on  the  south  blufflines  from  limited  visitor 
control  and  regulation  under  this  alternative  may  occur  from  escaped  campfires.  During  the 
summer,  Mt.  Magazine  (particularly  the  south  side  of  the  Mountain)  is  extremely  dry  and  has 
a high  fire  risk.  Some  communities,  such  as  the  prairie-like  openings  in  the  plant  communities 
on  the  south  side,  are  fire-adapted  communities  that,  like  similar  communities  of  the  West  and 
Southwest,  often  need  fire  for  their  continued  survival.  Escaped  fires  combined  with  a lack  of 
readily  available  fire  control  measures  (i.e.,  one  hour  response  time  by  the  U.S.  Forest  Service), 
however,  typically  will  not  restrict  fire  to  these  communities  and  may  affect  other  communities 
on  the  Mountain.  During  the  summer  of  1991,  for  example,  a portion  of  the  prairie  opening  in 
the  juniper-hardwood  woodland  and  the  xeric  oak-hickory  forest,  near  an  old  cabin  site  on  the 
south  side  of  the  Mountain,  was  burned  as  a result  of  an  escaped  campfire  in  an  undesignated 
camping  area.  Such  direct  effects  resulting  from  limited  visitor  control  and  regulation  have  the 
potential  to  cause  losses  of  high  quality  mesic  oak-hickory  forests,  other  mesic-to-wet 
communities,  and  many  of  the  special  status  species  found  in  these  communities.  Unusual, 
stunted  post  oak  and  blackjack  oak  plants  in  the  xeric  scrub  oak  community  that  are  very  old 
(Tucker  1990a),  and  juniper-hardwood  woodland  communities  on  the  south  side  of  the  Mountain, 
could  also  be  affected. 

Other  effects  of  limited  visitor  control  and  regulation  under  this  alternative  include  the 
indiscriminant  collection  of  plants  from  the  Mountain.  While  the  U.S.  Forest  Service  regulates 
its  lands  through  a permit  system,  unauthorized  collection  of  plant  specimens  on  the  Mountain 
routinely  occurs.  Visitors  are  often  drawn  to  collect  wildflowers  while  visiting  the  Mountain, 
particularly  because  many  of  the  areas  support  a diverse  number  of  brilliantly  colorful  plants. 
For  example,  visitors  were  seen  collecting  daffodil  bulbs  from  areas  on  the  Mountain  during  the 
Spring  of  1991.  Some  of  the  particularly  showy  species,  such  as  Turk’s-cap  lily  (. Liliuni 
superbum),  may  be  liable  to  transplanting  by  the  overzealous  wildflower  gardener.  Also,  Tucker 
(1972)  noted  "bouquets  of  plants"  left  aside  in  some  of  the  more  sensitive  areas.  Reports  also 
exist  of  the  collection  of  natural  herbs,  including  ginseng  ( Panax  quinquefolia),  from  the 
Mountain  (Tucker  1976).  While  ginseng  collection  on  the  Mountain  was  authorized  through  1990 
(approximately  10-15  permits  issued  by  the  U.S.  Forest  Service  per  year),  no  collection  limits 
were  required  or  could  be  enforced. 

Under  this  alternative  it  is  not  expected  that  unauthorized  collection  of  species  during  a 
single  event  will  decimate  populations  on  the  Mountain.  Long-term  effects  of  repeated 
collections,  however,  could  decrease  population  numbers  to  below  a critical  size  that  is  necessary 
for  the  continued  survival  of  the  population  and/or  species. 

Some  of  the  effects  on  the  vegetation  on  Mt.  Magazine  as  described  above  may  result  in 
an  irretrievable  loss  of  some  unique  vegetation  elements  of  the  Mountain.  Most  of  the  effects, 
with  the  exception  of  fire,  will  most  likely  result  from  natural  processes  and  visitor  activities 
occurring  over  multiple  years.  All  of  these  effects  are  avoidable  or  can  be  minimized  with 
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improved  visitor  control  (e.g.,  fencing,  signing),  restricted  access,  increased  management  and 
enforcement,  routine  habitat  and  species  management,  and  increased  visitor  education  of  the 
Mountain’s  resources.  However,  these  types  of  protection  measures  will  most  likely  not  be 
implemented  under  the  No  Action,  No  Change  Alternative. 

4.2.3  Wetlands 

Several  small  seasonal  wetlands  have  the  potential  to  remain  under  the  No- Action 
Alternative.  In  some  cases,  however,  plant  succession  may  result  in  a change  in  hydrophytic 
species  composition.  In  some  cases,  the  encroachment  of  woody  vegetation  may  make  them  dry 
for  longer  periods  of  time.  No  effects  on  permanent  wetlands  are  likely  to  occur. 

4.2.4  Wildlife  (Vertebrates) 

No  effects  on  the  vertebrate  community  are  likely  to  occur  under  this  alternative  due  to 
low  visitation  rate  of  Alternative  A. 

4.2.5  Wildlife  (Invertebrates) 

The  No  Action,  No  Change  Alternative  contains  no  restricted  use  area  as  do  Alternatives 
B through  E.  There  is  obvious  evidence  that  visitors  do  not  confine  themselves  to  developed 
areas.  However,  with  the  low  visitation,  there  should  not  be  any  effects  on  the  invertebrate 
communities  on  the  Mountain. 

4.2.6  Proposed,  Endangered,  Threatened  and  Sensitive  (PETS)  Species 

4.2.6. 1 Plants 

Most  of  the  plant  species  on  the  U.S.  Forest  Service  PETS  list  are  associated  with  mesic 
communities  having  light  to  heavy  shade.  Most  appear  to  have  a close  affinity  with  the  heavy 
shade  conditions  associated  with  more  mature  forest  communities.  The  No  Action,  No  Change 
Alternative,  therefore,  will  favor  the  continued  existence  of  most  of  the  species  on  the  list 
because  no  effects  on  these  habitat  types  will  occur.  Species  that  would  probably  be  favored  by 
Alternative  A include:  Fibrous-root  sedge  {Car ex  communis),  Pennsylvania  sedge  {Carex 

pennsylvanica) , Ozark  chinquapin  {Castanea  pumila  var.  ozarkensis),  Eastern  hay-scented  fern 
{Dennstaedtia  punctilobula) , spinulose  wood  fern  {Dryopteris  spinulosa),  Western  wall  flower 
{Erysimum  capitatum),  Turk’s-cap  lily  {Lilium  superbum),  maple-leaf  oak  {Quercus  shumardii 
var.  acerifolia),  prickly  gooseberry  {Kibes  cynosbati ),  Wood  stonecrop  {Sedum  ternatum), 
Epling’s  wood  nettle  {Stachys  eplingii),  Ozark  spiderwort  {Tradescantia  ozarkana ),  and  Wood’s 
false  hellebore  {Veratrum  woodii). 

The  No  Action,  No  Change  Alternative  would  certainly  promote  the  continued  survival 
of  existing  maple-leaf  oak  populations  on  the  Mountain.  There  is  some  evidence,  however,  that 
this  small  oak  may  have  a fire-related  ecology  (Hess  and  Stoynoff  1990),  such  that  fire  (or  some 
other  management  tool)  would  be  necessary  to  promote  seedling  establishment  in  the  species. 
No  additional  negative  effects  on  the  maple-leaf  oak  are  expected  under  Alternative  A with  the 
possible  exception  of  collection  and  removal  of  acorns  from  the  Mountain.  Researchers  have 
collected  acorns  in  large  numbers  in  the  past.  With  the  discovery  of  additional  populations  of 
this  oak  elsewhere  in  1991  (Shepherd,  personal  communication  1991),  concern  for  the  strict 
protection  of  this  particular  population  and  habitat  has  lessened. 
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Several  of  the  PETS  species  are  apparently  dependent  on  open,  well-lit  habitat  if  viability 
is  to  be  maintained.  These  species  would  include  Ouachita  leadplant  ( Amorpha  ouachitensis), 
Bush’s  poppy  mallow  ( Callirhoe  papaver  var.  Bushii),  small-headed  pipewort  (. Eriocaulon 
kornickianum) , soapwort  gentian  ( Gentiana  saponarid),  broom  nail  wort  ( Paronychia  virginica 
var.  scoparia ),  and  Rocky  Mountain  woodsia  ( Woodsia  scopulina  var.  appalachiana).  On  Mt. 
Magazine  there  are  sufficient  areas  of  rock  outcrop  and  thin  soils  to  which  three  of  these  species, 
Ouachita  leadplant,  broom  nailwort,  and  Rocky  Mountain  woodsia,  are  adapted  that  would 
prevent  their  loss  through  plant  succession.  Exceptions  are  Bush’s  poppy  mallow  and  small- 
headed pipewort,  both  of  which  were  known  historically  from  the  Mountain  but  which 
apparently  have  been  extirpated,  in  both  cases  probably  through  natural  plant  successional 
processes.  A third  exception  would  be  soapwort  gentian,  a species  associated  with  sunlit 
sphagnum  seeps  that  have  the  potential  to  develop  a closed  canopy  via  natural  succession, 
thereby  shading  out  the  species.  Without  vegetation  management  in  this  community,  it  is  likely 
this  species  will  be  extirpated. 

Limited  visitor  control  and  regulation  under  this  alternative  may  affect  broom  nailwort, 
a PETS  species  found  on  the  rock  outcrops  on  the  south  side  of  the  Mountain.  Under  the  No 
Action,  No  Change  Alternative,  broom  nailwort  is  subject  to  possible  extirpation  as  a result  of 
continuous  trampling  year  after  year.  For  these  reasons  Alternative  A,  on  a long-term  basis, 
would  probably  be  detrimental  to  only  four  species  on  the  PETS  species  list:  Bush’s  poppy 
mallow,  small-headed  pipewort,  soapwort  gentian,  and  broom  nailwort,  two  of  which  probably 
have  been  lost  already  due  to  normal  successional  trends. 

4.2. 6.2  Wildlife  (Vertebrates) 

The  single  PETS  vertebrate  species  which  may  be  directly  effected  by  Alternative  A is 
the  rufous-crowned  sparrow  (Aimophila  ruficeps).  This  sparrow  inhabits  the  glade  communities 
of  the  southwest  escarpments.  Although  the  current  status  of  this  population  is  not  fully  known, 
the  No  Action,  No  Change  Alternative  is  beneficial  to  this  species  because  visitation  rates  will 
remain  low  and  visitor  activity  in  the  area  in  which  the  critical  habitat  for  this  species  is  found 
will  continue  to  be  limited.  With  the  discovery  of  additional  populations  of  this  species 
elsewhere  in  Arkansas,  concern  for  absolute  protection  of  the  Mt.  Magazine  population  has  been 
moderated.  While  the  No  Action,  No  Change  Alternative  should  not  be  detrimental  to  the 
rufous-crowned  sparrow,  habitat  monitoring  and  improvements  are  limited,  which  could  affect 
the  long-term  existence  of  this  PETS  species  on  the  Mountain. 

4. 2. 6. 3 Wildlife  (Invertebrates) 

Under  the  No  Action,  No  Change  Alternative  there  are  essentially  no  identified  effects 
on  known  populations  of  invertebrate  PETS  species.  The  only  possible  exceptions  might  be 
potentially  deleterious  effects  on  the  viability  of  existing  populations  from  unlimited  and 
unregulated  collection  of  insects  and  other  invertebrates  for  scientific  and  other  purposes.  One 
species,  the  Diana  fritillary  ( Speyeria  diana),  was  once  abundant  on  the  Mountain.  Recent 
attempts  to  document  this  species  on  the  Mountain  have  resulted  in  the  documentation  of  six 
individuals.  Concern  exists  that  this  species  may  have  been  overcollected  and  also  that  routine 
roadside  maintenance  (i.e.,  mowing)  during  the  flowering  of  this  species  host  plant  may  have 
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significantly  affected  the  population  size  of  this  butterfly.  Under  this  alternative,  roadside 
maintenance  schedules  can  be  modified  to  mitigate  effects  on  this  species,  but  unregulated 
collection  is  likely  to  continue. 

The  Magazine  Mountain  shagreen  ( Mesodon  magazinensis ) is  not  known  from  within  the 
affected  area  and  it  is  unlikely  that  any  detrimental  direct  or  indirect  effects  on  this  species 
should  occur  under  Alternative  A. 

4.2.7  Cultural  Resources 

There  are  no  direct  effects  of  the  No  Action,  No  Change  Alternative  on  the  cultural 
resources  on  Mt.  Magazine.  The  effects  of  Alternative  A on  cultural  resources,  however,  would 
continue  to  be  indirect.  The  archeological  sites  and  historic  properties  may  be  disturbed  by 
visitors  through  vandalism  and  non-scientific  collecting.  The  standing  structures  will  continue 
to  decay  naturally  from  disuse  and  lack  of  maintenance.  The  loss  of  these  resources  can  be 
avoided  or  minimized  under  this  alternative  via  the  management  of  all  significant  sites  and 
properties  by  the  U.  S.  Forest  Service  according  to  U.S.  Forest  Service  guidelines.  It  is 
unlikely,  however,  that  resources  and  efforts  to  protect  these  resources  will  increase  beyond  the 
current  level  already  provided  for  under  this  alternative. 

4.2.8  Socioeconomics 

The  economic  base  for  Mt.  Magazine  was  provided  in  Chapter  3.0.  Research  on  the 
social  and  economic  characteristics  of  the  primary  impact  area  revealed  that  Logan  and  Yell 
Counties  are  not  expected  to  grow  significantly  in  population,  income,  earnings,  or  labor  force 
during  the  future.  Employment  opportunities  are  not  expected  to  expand  in  the  future,  and 
unemployment  rates  should  increase  unless  the  residents  continue  to  commute  sizeable  distances 
to  find  employment.  Agricultural  endeavors,  such  as  a continuation  of  the  emphasis  on  broiler 
production,  remain  a possibility  for  income.  Overall,  a projected  population  decrease  is 
expected  for  Logan  County,  and  a slight  increase  is  expected  for  Yell  County.  Emigration  from 
the  area  continues,  and  the  population  is  aging.  Low  or  no  growth  population  projections  for 
the  two-county  area  are  expected  to  occur  under  this  alternative. 

The  average  estimated  range  of  visitors  to  Mt.  Magazine  under  this  alternative  is  43,000 
to  50,000  annually.  Annual  operation  and  maintenance  costs  for  this  alternative  are  expected 
to  be  $30,000  (see  Appendix  F:  Part  III). 

4.2.9  Opportunities  for  Public  Use 

Diverse  recreational  opportunities  are  available  with  the  No  Action,  No  Change 
Alternative.  Hang  gliding,  rock  climbing,  hiking,  horseback  riding,  camping,  picture  taking, 
bird  watching,  picnicking,  site-seeing  by  car,  and  educational  study  are  currently  enjoyed  by 
visitors  to  Mt.  Magazine.  Because  Mt.  Magazine  is  not  as  well  developed  as  other  Arkansas 
mountaintop  parks  (e.g.,  White  Rock  Mountain,  Mt.  Nebo,  Petit  Jean  Mountain,  and  Queen 
Wilhelmina),  Alternative  A allows  the  visitor  to  enjoy  a more  primitive  experience.  The  No 
Action,  No  Change  Alternative,  with  no  new  development,  would  continue  to  make  the 
mountaintop  suitable  for  astronomic  observations,  an  activity  in  which  local  residents  have 
expressed  interest.  Educational  opportunities  under  this  alternative  would  only  be  available  to 
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organized  groups  having  their  own  agenda  and  to  researchers  who  study  the  Mountain’s  unique 
features.  The  full  educational  potential  of  Mt.  Magazine  will  not  be  realized  under  this 
alternative. 

As  discussed  in  Chapter  3.0,  the  slopes  surrounding  the  Mountain  range  from  steep  to 
precipitous,  often  breaking  off  into  sheer  cliffs,  especially  on  the  Mountain’s  north  face.  The 
cliff  face  can  be  very  unstable  and  hazardous  for  recreational  activities  such  as  rock  climbing. 
Day-use  visitors  also  explore  these  bluffs.  Limited  visitor  protection  from  safety  hazards  is 
provided  under  this  alternative.  Sanitary  facilities  are  unavailable  at  some  recreational  areas  on 
the  Mountain  under  this  alternative. 

4.2.10  Aesthetics 

Aesthetics,  or  visual  quality,  is  one  of  the  Mountain’s  principal  attractions;  however, 
unregulated  visitation  has  resulted  in  vandalism  and  improper  trash  disposal,  both  of  which 
detract  from  the  aesthetic  value  of  Mt.  Magazine.  These  practices  are  unlikely  to  change  under 
this  alternative. 

4.3  Alternative  B 

In  addition  to  operation  of  the  existing  facilities,  Alternative  B includes  construction  and 
operation  of  two  additional  toilets,  an  18-20  room  lodge,  18  cabins,  an  amphitheater,  a visitor 
information  center,  3 employee  residences,  and  a maintenance  building.  Approximately  20 
full-time  employees  and  7 state-owned  vehicles  are  needed  to  manage,  operate,  and  maintain  the 
proposed  state  park  under  this  alternative.  The  alternative  lodge  site  was  not  addressed  under 
this  alternative,  as  development  under  this  alternative  is  proposed  to  provide  the  historical 
perspective. 

4.3.1  Soil,  Water,  and  Air 

4.3.1. 1 Soil 

Construction  of  recreation  facilities  and  utility  lines  under  Alternative  B would  eliminate 
existing  ground  cover  and  result  in  either  displacement  or  compaction  of  soils  in  the  construction 
and  staging  areas.  The  total  acreage  that  will  be  cleared,  graded,  subjected  to  heavy  equipment 
traffic  during  construction,  and  landscaped  is  estimated  to  be  13.6  acres.  Approximately 

10.3  acres  will  be  effected  for  the  improvement  of  existing  construction  of  new  roads 
(Appendix  F).  The  majority  of  this  acreage  (approximately  7.5  acres)  will  be  cleared  for  the 
construction  of  the  water  line  access  road.  Where  possible,  existing  road  corridors  will  be 
utilized. 

Possible  indirect  effects  of  construction  activities  are  the  changes  in  drainage  patterns 
from  grading,  erosion,  and  sedimentation.  The  proposed  locations  for  most  facilities,  however, 
are  fairly  flat  or  gently  sloped;  therefore,  these  indirect  effects  are  expected  to  be  temporary, 
minimal,  and  of  little  or  no  consequence.  The  water  line,  booster  stations,  and  associated  access 
road,  however,  will  be  constructed  over  rough,  steep  terrain  (Figure  4.1).  Erosion  may  be 
expected  to  occur  during  construction  because  of  the  steep  slope.  To  minimize  erosion,  land 
disturbances  should  be  kept  to  a minimum  and  restabilization  scheduled  as  soon  as  practical. 
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Soil  Conservation  Service  standards  and  specifications  for  erosion  and  sediment  control  could 
be  used  for  the  design  and  construction  of  erosion  and  sediment  control  measures.  Mitigation 
measures  are  discussed  in  greater  detail  in  Section  4.7. 

The  Universal  Soil  Loss  Equation  (Corbitt  1990),  which  is  used  by  various  resource  and 
regulatory  agencies  to  model  soil  erosion,  was  used  in  the  impact  analysis  to  estimate  the  amount 
of  soil  loss  as  a result  of  development  under  this  alternative.  The  total  soil  loss  from  the 
Mountain  after  development  is  completed  under  this  alternative  is  expected  to  be  approximately 
294.2  tons  per  year.  The  average  soil  loss  was  estimated  to  be  5 tons  per  acre  per  year,  an 
increase  of  4.5  tons  per  acre  per  year  over  the  average  soil  loss  before  development.  Most  of 
the  soil  loss  is  attributable  to  the  water  line  access  road.  This  rate  of  sediment  loss  is  not 
expected  to  have  long-term,  cumulative  downstream  effects  because  the  size  of  the  affected  area 
is  relatively  small  compared  to  the  size  of  the  watersheds  of  the  various  receiving  streams. 
Additionally,  intervening  forested  areas  will  buffer  streams  from  long-range  transport  of 
sediment.  Effects  can  be  further  mitigated,  for  example,  by  grading  and  graveling  access  roads, 
using  siltation  fencing  and  hay  bales  to  trap  sediments,  and  establishing  grassed  waterways  and 
ditches  along  the  access  roads. 

During  operation  and  management  of  recreation  facilities,  the  use  of  unpaved  Forest 
Development  Road  1606  on  the  west  end  of  Mt.  Magazine  will  be  limited.  By  restricting  the 
use  of  this  road,  erosion  and  sedimentation  are  minimized  in  this  hydrologically  sensitive  area. 
In  addition,  restricted  use  of  the  area  west  of  Brown  Springs  will  minimize  the  number  of  people 
exploring  the  bluffs  and  traversing  the  low,  creeping  slopes  above  the  rock  faces;  therefore, 
there  will  be  no  effect  on  current  rates  of  soil  movement  on  these  unstable  slopes. 

4.3.1.2  Water 

The  construction  and  on-going  operation  and  maintenance  activities  under  this  alternative 
will  result  in  increased  stormwater  runoff.  Total  increased  storm  flows  were  estimated  to  be 
approximately  19  cubic  feet  per  second  (cfs)  by  applying  the  Rational  Method  and  assuming  a 
3.5  inch  per  hour  storm,  which  is  the  100  yr.  design  storm  for  the  Mountain.  This  total  flow 
from  the  affected  area  would  be  mixed  with  runoff  from  an  even  larger  watershed  area; 
therefore,  the  actual  runoff  from  the  affected  area  would  result  in  an  insignificant  increase  in 
flow  in  each  discrete  drainage,  and  no  downstream  cumulative  effects  over  the  long-term. 
Stormwater  flows  generated  from  the  site  will  be  managed  in  accordance  with  all  applicable 
regulations. 

Hydrocarbons  and  other  compounds  could  be  present  in  runoff  from  paved  areas 
receiving  vehicle  traffic.  The  U.S.  Environmental  Protection  Agency  (EPA)  conducted  a 
national  study  of  urban  runoff  and  found  a number  of  priority  pollutants  in  stormwater  (EPA, 
1983).  The  U.S.  Forest  Service  used  the  EPA  data  and  applied  it  to  an  analysis  of  potential 
impacts  from  the  existing  road  on  Mt.  Magazine  upon  the  Magazine  Mountain  shagreen  snail. 
Their  calculations  are  based  on  the  highest  concentrations  of  constituents  found  in  Little  Rock, 
Arkansas,  road  runoff.  This  analysis  demonstrated  that  road  runoff  mixed  with  runoff  from  the 
watershed  area  above  the  road  diluted  stormwater  contaminants  well  below  the  State  of  Arkansas 
numeric  water  quality  criteria  for  aquatic  life.  The  EPA  study  was  conducted  in  a large  urban 
area  where  there  are  significant  percentages  of  residential,  commercial  and  mixed  use  areas  and 
pavement,  and  where  there  is  little  opportunity  for  stormwater  dilution  from  undeveloped  areas. 
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In  comparison,  the  proposed  development  on  Mt.  Magazine  will  result  in  far  less  vehicle  traffic, 
and  the  affected  area  is  small  (less  than  3 percent)  in  comparison  to  a total  2,200  acre 
mountaintop.  Runoff  from  areas  affected  by  development  is  expected  to  be  diluted  by  at  least 
a factor  of  ten  in  each  drainage  basin.  Thus,  no  effects  from  chemicals  in  road  runoff  are 
expected. 

The  groundwater  recharge  area  for  known  springs  on  the  north  side  of  the  Mountain  is 
located  largely  in  the  restricted  area  west  of  Brown  Springs  and  will  not  be  affected  by 
development  on  Mt.  Magazine.  Reduction  in  recharge  areas  due  to  addition  of  impervious 
surface  is  less  than  1 percent  of  the  total  available  recharge  area;  therefore,  reduction  in  recharge 
is  expected  to  be  minimal  and  of  little  or  no  consequence. 

Construction  of  the  water  line  and  storage  facilities  will  provide  a year-round  supply  of 
water  on  the  Mountain.  It  is  anticipated  the  source  of  water  will  be  the  towns  of  Blue  Mountain 
and  Magazine.  Officials  from  these  towns  have  indicated  there  should  be  sufficient  water  supply 
to  meet  the  needs  of  Mt.  Magazine  and  their  respective  customers. 

Mt.  Magazine  is  subject  to  an  increased  number  of  ice  storms  during  the  winter  months 
(see  Chapter  3.0);  therefore,  during  inclement  weather,  sand  is  used  on  roadways  by  the 
Arkansas  Highway  and  Transportation  Department.  Effects  of  winter  road  maintenance  on  water 
quality  are  expected  to  be  minimal  and  of  little  or  no  consequence. 

The  proposed  toilets,  which  require  no  water  or  electric  energy,  would  improve  human 
waste  disposal  in  recreation  areas  and  provide  for  the  protection  of  both  human  health  and  water 
quality. 

Wastewater  generated  from  the  proposed  package  plant  or  wastewater  treatment  plant  will 
be  treated  and  released  off  the  Mountain.  Approximately  7,800  gallons  per  day  of  water  would 
be  treated  and  discharged  to  West  Bass  Creek  on  the  south  side  of  the  Mountain.  In  order  to 
avoid  discharging  treated  wastewater  into  the  Special  Interest  Area,  effluent  may  be  hard  piped 
for  discharge  to  the  approximate  1,600  ft  elevation.  Although  it  is  unclear  whether  this 
mitigation  measure  will  be  needed  under  this  alternative,  provisions  for  hard  piping  are  included 
in  the  cost  estimates  (see  Appendix  F).  The  Arkansas  Department  of  Parks  and  Tourism  will 
apply  for  an  National  Pollutant  Discharge  Elimination  System  (NPDES)  permit  to  operate  a 
wastewater  treatment  plant.  In  addition,  the  treatment  facility  would  be  expected  to  produce 
effluent  quality  that  will  comply  with  the  discharge  permit  conditions;  however,  effluent  will  be 
oxygen  demanding  and  contain  nutrients  such  as  phosphorus  and  nitrogen.  These  nutrients  most 
likely  will  promote  the  growth  of  vegetation  in  proximity  to  the  outfall  discharge  pipe. 
However,  no  effects  of  these  wastewater  discharges  on  the  downstream  vegetation  are 
anticipated. 


4. 3. 1.3  Air 

The  proposed  development  should  not  degrade  the  ambient  air  quality  and,  therefore, 
should  not  effect  human  health,  vegetation,  wildlife  and  the  environment  in  general.  Dust  may 
be  raised  during  construction  but  can  be  controlled  by  spraying  water  on  the  soil  and  excavated 
material  to  keep  it  on  the  ground,  graveling  access  roads,  and  covering  soil  and  debris  piled  in 
open  trucks. 

Potential  odors  may  arise  from  the  wastewater  treatment  facility  proposed  under  this 
alternative,  even  when  operated  properly.  Mitigating  measures  that  could  be  used  to  reduce  odor 
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drift  include  use  of  a vegetated  buffer  zone  around  the  wastewater  treatment  plant  and  locating 
the  wastewater  treatment  facility  away  from  high  use  areas. 

4.3.2  Vegetation 

4. 3.2.1  Construction  Effects 

Visitor  Information  Center 

Under  Alternative  B,  a shortleaf  pine  community  and  mesic  oak-hickory  forest  will  be 
cleared  for  the  construction  of  the  visitor  information  center  and  associated  structures.  The 
mesic  oak-hickory  forest  present  in  this  area  is  in  an  earlier  successional  stage  than  those  found 
at  many  other  locations  on  the  Mountain.  At  this  location,  neither  the  pine  community  nor  the 
mesic  oak-hickory  forest  exemplifies  the  original  forest  cover  on  Mt.  Magazine;  both  types  have 
low  species  diversity.  Indirect  effects  on  these  plant  communities  and  their  component  species 
from  altered  drainage  patterns  during  construction  will  be  short-term  and  are  not  expected  to 
have  an  effect  on  the  plant  communities  or  species  in  this  area. 

The  mesic  bluffline  and  scrub  oak  communities  on  the  ledges  and  outcrops  near  the 
bluffline  should  not  be  affected  by  the  construction  of  the  visitor  information  center  and 
associated  structures.  No  construction  activities  are  designated  in  these  communities.  An 
approximate  1,000  ft  wide  vegetative  buffer  exists  between  these  communities  and  the  proposed 
area  for  construction  of  these  facilities. 

Lodge  and  Cabins 

Construction  of  a lodge,  cabins,  and  associated  structures  on  the  Mountain  under 
Alternative  B has  the  potential  to  affect  several  different  plant  communities.  Plant  communities 
that  will  be  affected  by  construction  at  the  old  lodge  site  include  xeric  oak-hickory  forest, 
juniper-hardwood  woodlands,  xeric  sandstone  community,  and  a small  number  of  glade  areas 
and  prairie  openings  in  the  juniper-hardwood  woodlands.  While  much  of  the  construction 
activity  at  this  site  would  take  place  in  previously  disturbed  areas  and  in  the  locations  of  the  old 
cabins  and  lodge,  some  new  areas  will  be  affected  to  construct  up-to-date  facilities  for  the 
operation  and  maintenance  of  a state  park  (e.g.,  wastewater  treatment  or  package  plant-,  larger 
parking  areas,  and  access  roads).  Direct  effects  on  portions  of  the  juniper-hardwood  woodlands 
and  accompanying  glade  and  prairie  openings  will  be  unavoidable  under  this  alternative. 
Because  of  the  limited  distribution  of  this  plant  community,  construction  activities  at  this  location 
will  fragment  and  decrease  the  size  of  this  already  limited  plant  community.  The 
juniper-hardwood  woodlands  and  their  associated  openings  are  considered  to  be  a unique  feature 
on  the  Mountain,  both  floristically  and  because  they  provide  habitat  for  the  rufous-crowned 
sparrow,  a sensitive  species.  Construction  activities  in  this  and  in  the  xeric  sandstone  plant 
communities,  particularly  in  areas  where  the  old  cabin  sites  are  close  to  the  bluffline,  may  affect 
outcrop  species  such  as  knotweed  ( Polygonum  tenue),  fame  flower  ( Talinum  spp.),  and  broom 
nailwort  ( Paronychia  virginica  var.  scoparia),  and  fragile  soil  lichen  species.  Both  direct  (i.e., 
heavy  equipment  impacts)  effects,  which  are  unavoidable,  and  indirect  effects,  such  as  soil 
erosion,  sedimentation,  and  changes  in  drainage  patterns,  could  decrease  the  population  sizes  of 
these  species  and  reduce  the  size  of  these  already  limited  communities. 
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Additional  concerns  exist  over  the  establishment  of  weedy  and  invasive  species  that  may 
out-compete  native  and  existing  plant  species  as  a result  of  construction.  Evidence  of  this 
phenomenon  can  be  seen  at  the  hang  gliding  site,  where  much  of  the  area  has  been  cleared  of 
vegetation  for  this  recreational  activity.  Many  colorful  yet  weedy  and  invasive  species,  such  as 
false  garlic  ( Nothoscordum  bivalve ),  Venus  looking  glass  ( Triodanis  perfoliata ),  spring  beauty 
(Claytonia  virginica ),  and  chickweed  ( Stellaria  sp.),  can  be  found  at  this  site.  This  site  differs 
markedly  from  the  other  old  cabin  sites  that  have  not  experienced  recent  clearing  and  which  do 
not  receive  extensive  use. 

While  irreversible/irretrievable  loss  of  portions  of  these  communities  will  occur  as  a 
result  of  construction,  it  is  generally  thought  that  the  effects  on  the  juniper-hardwood  woodlands 
and  the  bluffline  xeric  sandstone  community  can  be  reduced  by  conducting  construction  activities 
in  previously  developed  areas.  However,  some  impacts  on  undisturbed  portions  of  these 
communities  will  be  unavoidable. 

Avoidance  of  areas  containing  special  status  species  and  unique  components  of  these  plant 
communities  should  be  exercised  whenever  possible,  and  construction  moved  up  on  the  slopes 
to  the  more  xeric  oak-hickory  community.  Habitat  and  species  monitoring  and  protection  should 
be  implemented  during  construction  activities. 

Some  unavoidable  losses  of  the  adjacent  xeric  oak-hickory  community  will  also  occur. 
Due  to  its  widespread  distribution  on  the  Mountain,  effects  on  this  community  as  a whole  should 
be  negligible. 

Water  Line,  Access  Roads,  and  Water  Storage  Tower 

Although  the  water  line  is  proposed  to  be  constructed  in  an  existing  power  line  corridor, 
removal  of  vegetation  will  be  required  along  the  entire  route  for  the  construction  of  the  proposed 
water  line  and  access  roads.  The  amount  of  vegetation  to  be  removed  for  the  construction  of 
the  water  line,  however,  is  negligible  compared  to  the  amount  present  on  the  top  and  slopes  of 
the  Mountain.  Additionally,  the  vegetation  present  within  the  power  line  corridor  has  been 
disturbed  previously  due  to  the  construction  and  maintenance  activities  for  the  previous  utilities. 

While  the  vegetation  of  the  corridor  includes  many  species  indicative  of  disturbed 
conditions,  it  retains  elements  of  the  adjacent  plant  communities  found  along  the  southern  slopes 
and  bluffs  of  the  Mountain.  At  the  higher  elevations  just  above  the  bluffline,  overstory  tree 
species  of  the  juniper-hardwood  woodlands  will  be  removed.  On  the  steep  upper  slopes  the 
overstory,  shrub,  and  herbaceous  elements  of  the  xeric  oak-hickory  community  will  be  removed 
during  construction;  however,  these  individuals  generally  are  small  in  stature  compared  to  the 
adjacent  undisturbed  community.  Elements  of  mixed  pine-hardwood  forest  type  will  be  removed 
in  the  transitional  zone  between  1,600-2,000  ft  with  the  majority  of  these  species  being 
hardwood  species,  unlike  the  mixed  pine-hardwood  community  flanking  the  right  of  way.  Below 
this  elevation,  shortleaf  pine  and  associated  herbaceous  species  will  be  removed.  At  the  lower 
elevations  below  the  pine  community,  some  hydrophytic  species  (i.e.,  species  tolerant  of  wet  or 
moist  soil  conditions),  including  sweet  gum  (Liqaidambar  styraciflua)  and  red  maple  ( Acer 
rubrum ),  will  be  removed.  While  numerous  elements  of  several  plant  community  types  will  be 
removed  for  the  construction  of  the  proposed  water  line  and  access  roads,  effects  on  the 
surrounding  plant  communities  should  be  negligible  because  the  width  of  the  power  line  corridor 
should  allow  dispersal  through  the  corridor.  The  construction  of  access  roads  in  some  of  the 
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adjacent  plant  communities,  however,  may  result  in  the  irreversible/irretrievable  loss  of  large 
trees  indicative  of  the  original  forests  once  present  along  the  Mountain  slopes  and  a small 
amount  of  juniper  woodland  with  prairie-like  openings  at  approximately  2,100  ft.  The  overall 
direct  effects  of  the  construction  of  new  access  roads,  however,  should  be  negligible. 

Indirect  effects  on  the  adjacent  plant  communities  and  the  communities  at  the  lower 
elevations  as  a result  of  increased  erosion,  sedimentation,  changes  in  drainage  patterns,  and 
volume  of  water  should  be  small,  with  the  possible  exception  of  the  wetland  community  at  the 
lower  elevations  (See  Section  4.3.3). 

Effects  of  the  construction  of  the  water  tower  at  the  base  of  Signal  Hill  will  be  negligible 
since  this  construction  will  be  completed  in  an  area  with  existing  structures  (i.e.,  well  house  and 
concrete  water  storage  tank)  and  which  has  been  disturbed  previously. 

4. 3.2.2  Effects  of  Operation  and  Maintenance 

Facilities,  Structures  and  Grounds 

No  additional  effects  on  the  vegetation  at  the  lodge,  cabins,  visitor  information  center, 
water  storage  tower  and  other  sites  are  expected  as  a result  of  structure,  facility  and  landscape 
maintenance,  and  maintenance  of  utility  right-of-way  corridors.  Vegetation  management  in  these 
areas  should  conform  to  the  "Final  EIS  for  Vegetation  Management  in  the  Ozark-Ouachita 
Mountains"  (USD A Forest  Service  1990c),  which  contains  guidelines  considered  to  be 
environmentally  acceptable  for  U.S.  Forest  Service  lands.  Adverse  effects  on  vegetation  from 
recreational  activities  are  not  expected  to  occur.  Hang  gliding  on  the  Mountain  will  continue 
to  occur  at  an  old  cabin  site  that  has  already  been  disturbed.  Rock  climbing  will  be  restricted 
to  the  south  bluffs.  Usage  is  not  expected  to  increase;  therefore,  unique  species  that  inhabit  the 
crevices  of  rock  outcrops  and  bluffs  on  the  south  side  of  the  Mountain  should  not  be  affected 
as  a result  of  recreational  use  under  this  alternative. 

Administrative  Activities 

Several  administrative  and  park  management  activities  that  will  take  place  under 
Alternative  B (but  that  are  not  provided  under  Alternative  A)  will  have  beneficial  effects  on  the 
long-term  and  continued  maintenance  of  the  flora  of  Mt.  Magazine.  These  activities  include: 
(1)  restriction  of  access  to  the  mesic  oak-hickory  community  along  Mossback  Ridge,  and  to  the 
mesic  bluffline,  sphagnum  seeps,  and  the  scrub  oak  woodland  communities  west  of  Brown 
Springs;  (2)  resident  enforcement  staff  to  enforce  restricted  access  to  these  areas;  (3)  visitor 
educational  and  interpretive  programs  that  will  communicate  the  unique  features  of  the  Mountain 
and  will  educate  visitors  about  the  protection  of  plant  communities  and  special  status  species; 
(4)  a multiagency  monitoring  program  to  readily  identify  adverse  effects  on  plant  communities 
and  special  status  species,  and  to  develop  species  and  habitat  management  programs;  (5)  on-site 
staff  to  implement  species  and  habitat  management  programs;  and  (6)  a permit  distribution 
system  for  scientific  study  of  elements  on  the  Mountain.  Restricted  access  will  allow  those  most 
sensitive  or  important  plant  communities  on  the  Mountain  to  remain  in  an  undisturbed  state. 
Because  a permit  system  will  be  used  to  allow  access  into  these  areas  on  the  top  of  the 
Mountain,  sufficient  undisturbed  habitat  should  be  available  to  maintain  the  diversity,  richness, 
and  health  of  the  flora  of  the  Mountain  and  of  unique  plant  communities  and  their  component 
species. 
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Similar  to  Alternative  A,  plant  succession  will  continue  to  occur  on  the  Mountain  in 
specific  communities  (e.g.,  sphagnum  seep  community,  prairie  and  glade  openings  in  juniper- 
hardwood  woodlands,  and  scrub-oak  woodlands).  Under  Alternative  B,  however,  species  and 
habitat  monitoring  and  management  by  the  Arkansas  Department  of  Parks  and  Tourism  and  other 
state  and  federal  agencies  are  likely  to  increase,  thus  preventing  loss  of  communities  and  their 
component  species. 

Park  Use 

During  the  operation  of  the  proposed  state  park,  the  rate  of  use  of  the  lodge,  cabins, 
visitor  information  center  and  recreational  sites  will  be  variable  through  the  year.  Visitor  use 
of  these  facilities  and  sites  is  expected  to  be  greatest  during  the  spring  and  fall  when  the 
temperatures  are  more  amenable  to  recreational  use  of  the  Mountain.  As  the  number  of  visitors 
to  the  Mountain  increases,  direct  and  indirect  effects  on  the  plant  communities  are  also  expected 
to  increase.  Based  on  the  potential  occupancy  of  the  lodge,  cabins,  and  campgrounds,  and  on 
the  added  educational  activities,  no  long-term,  irreversible,  or  irretrievable  losses  of  plant 
communities  should  occur. 

Increased  foot  traffic  and  trampling  of  bluffline  communities  is  expected  to  increase  over 
Alternative  A.  This  increased  foot  traffic  could  result  in  the  loss  of  some  of  the  bluffline  species 
and  the  displacement  of  these  species  with  more  opportunistic,  weedy  species.  These  effects  can 
be  minimized  by  visitor  and  pedestrian  control  at  the  lodge  and  cabins  sites,  and  Brown  Springs 
Picnic  Area  (e.g.,  fencing,  signing),  and  by  the  implementation  of  protection  measures  such  as 
adequate  buffer  zones  around  species  and  habitats. 

Under  Alternative  B,  increased  use  of  the  trails  is  likely  to  occur,  but  it  is  not  expected 
to  have  any  major  effects  on  the  vegetation  of  the  Mountain.  While  habitat  destruction,  species 
elimination,  and  invasion  of  weedy  species  can  result  from  over-use  of  trails  and  off-trail 
excursions,  these  effects  are  not  expected  to  occur  as  a result  of  the  increased  use  of  the  existing 
trails  under  this  alternative. 

Under  Alternative  B,  because  visitation  to  the  Mountain  is  likely  to  increase  (see 
Section  4.3.8),  the  potential  for  fire  in  high  risk  areas  and  effects  on  plant  communities  are 
likely  to  increase.  Unlike  the  No  Action,  No  Change  Alternative,  however,  this  alternative 
provides  a mechanism  for  fire  prevention  through  signing  and  fuel  removal,  and  for  fire  control 
through  an  available  source  of  water  and  rapid  response  of  on-site  staff. 

4.3.3  Wetlands 

With  the  exception  of  the  water  line  corridor,  no  wetlands  are  located  in  the  proposed 
development  areas.  Nevertheless,  wetlands  will  be  avoided  in  site  selection  of  proposed 
development  and  in  construction  on  the  mountaintop  under  all  alternatives.  The  total  wetland 
acreage  known  on  the  mountaintop  is  less  than  one  acre  and  is  distributed  among  several  very 
small  parcels,  and  avoidance  will  be  easy  to  accomplish.  No  effects  on  wetlands  beyond  that 
described  in  Alternative  A will  occur  under  Alternative  B on  the  mountaintop.  Less  than  one 
acre  of  potential  jurisdictional  wetland  subject  to  regulation  by  the  U.S.  Army  Corps  of 
Engineers  will  be  affected  for  the  construction  of  the  water  line.  These  construction  activities 
are  authorized  under  the  Corps  of  Engineers  Section  404  Nationwide  Permits  and  notification 
of  construction  activities  to  the  Corps  of  Engineers  will  be  required.  Indirect  effects  from 
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increased  volume  of  surface  runoff  into  this  already  moist  community  most  likely  will  be 
negligible.  Increased  sedimentation  of  this  community  will  be  unavoidable  and  may  alter  species 
composition.  However,  sedimentation  can  be  minimized  per  the  mitigation  measures  described 
in  Section  4.3. 1.1. 

4.3.4  Wildlife  (Vertebrates) 

4.3.4. 1 Construction  Effects 

Visitor  Information  Center 

Under  Alternative  B,  vertebrate  habitat  will  be  cleared  for  the  construction  of  the  visitor 
information  center  and  associated  structures.  A review  of  both  reported  vertebrate  populations 
for  this  area  and  the  1991  field  survey  failed  to  disclose  unique  features  that  would  indicate  this 
area  is  special  habitat  for  the  vertebrate  community  as  a whole  or  any  specific  species.  Indirect 
effects  on  the  vertebrate  community  from  modification  of  drainage  pattern  during  construction 
will  be  short-term  and  are  not  expected  to  have  any  detrimental  effects  on  the  vertebrate 
community  in  the  area. 

Lodge  and  Cabins 

Construction  of  a lodge,  cabins  and  associated  structures  on  the  Mountain  under 
Alternative  B has  the  potential  to  affect  a single  PETS  vertebrate  species,  the  rufous-crowned 
sparrow.  Effects  on  this  species  are  discussed  in  Section  4. 3. 6. 2.  Field  surveys  during  1991 
did  not  locate  vertebrates  unique  to  the  proposed  lodge  and  cabin  areas,  nor  did  they  indicate 
the  habitat  included  unique  assemblages  critical  for  the  existence  of  the  vertebrate  community. 

While  the  majority  of  the  construction  activity  at  the  old  lodge  site  would  occur  in 
previously  disturbed  areas,  some  new  areas  will  ultimately  be  used  to  provide  the  modern 
facilities  required  for  the  operation  and  maintenance  of  a state  park.  A portion  of  the  vertebrate 
habitat  will  be  irretrievably  lost  with  the  construction  of  the  lodge,  cabins,  and  other  structures; 
however,  the  overall  amount  is  small.  Direct  impacts  on  the  resident  vertebrate  community  will 
be  unavoidable.  However,  the  ability  of  vertebrate  species  to  invade  and  temporally  relocate 
to  adjacent  habitat  limits  the  effects  on  the  vertebrate  community. 

Water  Line,  Access  Roads,  and  Water  Storage  Tower 

The  proposed  construction  of  the  water  line,  water  tower,  and  water  line  access  roads 
will  cause  temporary  displacement  of  segments  of  the  vertebrate  community.  During  the  1991 
field  survey,  there  was  no  indication  that  unique  habitat  needed  for  the  continuance  of  individual 
species  was  present  in  these  areas.  The  direct  and  indirect  effects  on  the  vertebrate  community 
from  construction  of  these  structures  and  roads  will  be  unavoidable,  but  short-term  and  of  minor 
consequence. 

4.3. 4.2  Effects  of  Operation  and  Maintenance 

No  additional  effects  are  expected  as  result  of  Alternative  B activities.  No  effects  from 
recreational  activities  are  expected  to  occur.  Several  activities  which  will  occur  under 
Alternative  B will  have  beneficial  effects  on  the  long-term  and  continued  existence  of  the  Mt. 
Magazine  fauna.  These  include:  elimination  of  hunting  on  the  plateau  (providing  a refuge  for 
game  species),  restriction  of  motorized  vehicles  to  the  paved  areas  of  the  plateau,  resident 
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enforcement  staff,  restriction  of  access  to  areas  of  important  habitat,  educational  and  interpretive 
programs,  and  active  monitoring  and  habitat  enhancement  programs. 

4.3.5  Wildlife  (Invertebrates) 

Activities  such  as  clearing  and  grading  will  remove  invertebrate  habitat  but  this  should 
be  of  little  consequence  to  invertebrates  on  the  Mountain.  As  landscaping  of  these  areas  takes 
place,  the  reinvasion  of  these  areas  by  different  invertebrate  species  will  take  place.  A positive 
benefit  to  all  invertebrate  species  on  the  Mountain  will  be  the  increased  environmental 
monitoring  of  species  by  multiple  agencies. 

4.3.6  Proposed,  Endangered,  Threatened,  and  Sensitive  (PETS)  Species 

4.3.6. 1 Plants 

No  PETS  plant  species,  with  the  exception  of  a few  individuals  of  prickly  gooseberry 
(Ribes  cynosbati),  have  been  recorded  in  the  area  of  the  proposed  visitor  information  center 
(Tucker  1980,  1990a),  and  none  were  seen  during  the  1991  field  surveys.  The  direct  effects  of 
construction  of  the  visitor  information  center  and  associated  facilities  include  the  clearing  of  a 
few  plants  of  prickly  gooseberry.  There  are  large  numbers  of  this  species  elsewhere  on  the 
Mountain  outside  the  proposed  development  areas,  and  the  removal  of  a few  plants  will  not 
affect  the  continued  existence  of  this  species  on  the  Mountain.  Other  effects  on  prickly 
gooseberry  following  completion  of  construction  in  this  location  can  be  minimized  by  control 
of  visitor  access  through  signs  and  designated  trails  around  the  visitor  information  area. 

The  potential  for  some  adverse  effects  to  PETS  plant  species  exists  at  the  old  lodge  site 
relative  to  construction  of  the  lodge  and  cabins.  The  list  of  species  which  could  be  adversely 
affected  includes  Ouachita  leadplant  (. Amorpha  ouachitensis),  Bush’s  poppy  mallow  ( Callirhoe 
papaver  var.  Bushii)  (if  not  already  extirpated),  small-headed  pipewort  (Eriocaulon 
komickianum)  (if  not  already  extirpated),  and  broom  nail  wort  ( Paronychia  virginica  var. 
scoparia).  Of  these  species,  however,  only  the  first  and  last  would  almost  certainly  be  affected. 
The  Ouachita  leadplant  occurs  in  the  vicinity  of  the  old  lodge  site  as  widely  scattered  shrubs, 
a few  of  which  would  probably  be  removed  in  construction-clearing  activities.  Loss  of 
additional  plants  could  occur  as  a result  of  construction-related  activities  (e.g.,  construction 
staging  activities,  inadvertent  trampling).  Flagging  of  individual  plants  prior  to  construction 
activities  could  reduce  the  loss  of  individual  plants  not  directly  in  the  way  of  construction  of 
structures.  Loss  of  a few  plants,  however,  should  not  affect  the  continued  survival  of  this 
species  on  the  Mountain  due  to  the  presence  of  numerous  plants  elsewhere  on  the  Mountain. 

The  broom  nailwort  occupies  ledges  and  pavement  outcrops  at  scattered  locations  all 
along  the  south  bluffline.  Because  of  its  association  with  bedrock  it  probably  has  a higher 
potential  for  damage  from  indirect  impacts  (e.g.,  trampling)  than  from  direct  impacts  from 
vegetation  clearing  activities.  Use  of  flagging  and  establishment  of  buffer  zones  around 
populations  prior  to  construction  could  help  to  reduce  the  loss  of  this  species  and  the  reduction 
of  the  population  size.  Control  of  visitor  access  will  be  necessary  after  construction  to  prevent 
trampling  of  the  rock  outcrop  communities  and  their  unique  species. 

With  the  exception  of  the  broom  nailwort,  no  PETS  species  were  identified  during  the 
1991  survey  of  the  proposed  water  line  corridor,  access  roads,  and  water  tower.  A few 
scattered  clumps  of  this  species  were  observed  along  the  first  bluffline  (approximately  2,500  ft 
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elevation)  from  the  top.  These  plants,  however,  were  elongated  and  pale  green  as  a result  of 
too  much  shade,  and  better  examples  of  this  species  are  found  on  the  Mountain.  The  clearing 
of  the  vegetation  within  the  power  line  corridor  for  the  water  line  will  most  likely  be  beneficial 
to  these  scattered  clumps  by  providing  a well-lighted  habitat. 

The  inclusion  of  restricted  use  areas  as  an  integral  part  of  the  operations  and  maintenance 
program  for  this  alternative,  and  for  Alternatives  C,  D and  E,  should  be  beneficial  to  all  PETS 
species.  Other  positive  benefits  from  environmental  education/interpretive  programs  and 
environmental  monitoring  by  multiple  agencies  will  occur  under  this  alternative  that  are  not 
available  under  the  No  Action,  No  Change  Alternative.  Environmental  programs  should 
heighten  awareness  of  the  public  concerning  PETS  species.  In  addition,  the  multiple  agency 
monitoring  could  have  immediate  benefits  to  ensure  the  existence  of  PETS  species  and  to 
formulate  management  guidelines  to  ensure  their  viability.  Reduction  of  hunter  access  from  four 
to  two  access  points  should  reduce  the  potential  for  man-made  fires  that  could  destroy  habitat 
of  some  PETS  species.  Permitted  access  for  scientific  study  should  play  a major  role  in 
protecting  unique  habitat  and  in  reducing  duplicative  collection  of  scientific  voucher  specimens 
for  species  which  have  already  been  documented  numerous  times. 

4.3. 6.2  Wildlife  (Vertebrates) 

Direct  effects  on  the  PETS  vertebrate  species  of  Mt.  Magazine  have  been  based  on  the 
likelihood  of  adverse  (mortality)  or  beneficial  effects  on  those  species.  Indirect  effects  on  PETS 
species  are  based  on  secondary  or  indirect  changes  to  habitat  that  alter  community  and  species 
composition. 

No  PETS  species,  with  the  exception  of  the  rufous-crowned  sparrow  ( Aimophila 
ruflceps ),  have  been  recorded  from  any  of  the  areas  or  were  seen  during  the  1991  field  surveys 
except  at  the  old  lodge  site.  The  potential  for  negative  effects  on  the  rufous-crowned  sparrow 
would  increase  under  this  alternative  with  construction  of  the  lodge  and  cabins.  As  discussed 
in  detail  in  Chapter  3.0,  the  rufous-crowned  sparrow  is  known  to  inhabit  the  plant  communities 
of  the  south  bluffline.  Construction  activities,  especially  in  the  old  cabin  sites  to  the  west  of  the 
old  lodge  site,  may  eliminate  or  modify  a portion  of  the  limited  habitat  of  this  species. 

The  rufous-crowned  sparrow  has  been  described  as  primarily  a ground  nester. 
Construction  activities  could  expose  the  nest,  eggs,  and  chicks  to  predation  by  other  vertebrates, 
cause  the  loss  of  nest  sites,  and/or  cause  the  abandonment  of  nest  sites.  Wherever  possible, 
avoidance  of  rufous-crowned  sparrow  habitat  or  minimization  of  construction  in  its  habitat  will 
be  practiced.  Habitat  evaluation  and  monitoring  will  be  implemented  prior  to  construction 
activities  to  identify  specific  habitat  requirements  (e.g.,  territory)  and  to  recommend  the  amount 
of  habitat  to  protect  during  construction  and  park  operation. 

Since  the  nesting/fledgling  season  would  correspond  with  the  peak  visitor  season,  rufous- 
crowned  sparrow  nests  may  be  subject  to  trampling  and  destruction  by  foot  traffic.  According 
to  studies  (Carlson,  personal  communication  1992),  the  rufous-crowned  sparrow  will  abandon 
its  nest  if  subjected  to  heavy  foot  traffic.  Since  little  is  currently  known  about  the  population 
size  and  dynamics  of  the  Mt.  Magazine  population,  loss  of  nests,  eggs,  or  chicks  would  only 
serve  to  reduce  the  population  size  on  the  Mountain.  Identification  of  nest  sites  and/or 
approximate  locations  and  visitor  control  during  the  nesting  and  fledgling  season  will  reduce 
effects  on  this  species. 
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Outside  the  nesting  season,  this  species  will  tolerate  increased  human  activity;  however, 
little  is  known  of  how  this  species  will  tolerate  increased  competition  from  other  bird  species  as 
a result  of  increased  human  activities.  The  cumulative  effects  of  both  the  direct  effects  described 
above  and  the  indirect  effects  of  competition  and  displacement  by  species  known  to  be  tolerant 
of  human  activities  could  affect  the  continued  existence  of  the  rufous-crowned  sparrow 
population  on  Mt.  Magazine. 

4. 3. 6. 3 Wildlife  (Invertebrates) 

No  construction  is  planned  in  known  habitats  of  invertebrate  PETS;  therefore,  no  effects 
on  invertebrate  PETS  species  are  expected  to  occur  under  this  alternative  by  construction. 
Routine  operation  and  maintenance  of  the  roadsides,  specifically  mowing  or  other  means  of 
vegetation  and  weed  control,  has  the  potential  to  eliminate  the  host  plant  species  of  the  Diana 
fritillary  during  the  time  of  its  use  by  this  species.  This  effect  can  be  avoided  by  changing  the 
mowing  schedule  and  weed  control  practices.  Alternative  B will  provide  for  better  regulation 
of  collection  of  this  butterfly;  environmental  education  to  increase  public  awareness  of  its  status 
and  needs  for  continued  survival  on  the  Mountain;  and  the  multiagency  monitoring  program  can 
better  identify  its  status  on  the  Mountain  and  develop  appropriate  protection  plans.  Thus, 
Alternative  B should  be  beneficial  to  the  continued  existence  of  this  species  on  the  Mountain. 

4.3.7  Cultural  Resources 

The  direct  effect  of  the  proposed  development  under  this  alternative  would  involve 
destruction  of  cultural  resources  through  land  clearing  and  construction  activities.  To  date,  12 
sites  were  found  in  the  flagged  survey  area,  and  of  these,  1 1 contain  characteristics  rendering 
them  potentially  eligible  for  nomination  to  the  National  Register.  Significance  testing  and/or 
mitigation  measures  are  recommended  at  these  locations. 

The  effects  of  operation  of  the  proposed  park  on  significant  cultural  resources  which  are 
avoided  by  construction  will  be  indirect  and  will  be  due  to  an  increase  in  accessibility  to  the 
archeological  sites  and  by  the  increased  number  of  visitors  expected  under  this  alternative.  As 
accessibility  is  increased  by  roads,  trails,  and  development  near  cultural  sites,  the  sites  become 
vulnerable  to  nonscientific  collecting  and  vandalism.  These  indirect  effects  will  be  fewer  under 
this  alternative  than  those  under  Alternative  A because  of  the  full-time  presence  of  park 
personnel  on  the  mountaintop  and  site  monitoring  provided  for  under  Alternative  B. 

The  specific  effects  and  recommendations  for  the  areas  intensively  surveyed  as  part  of 
this  study  under  Alternative  B are  as  follows: 

Visitor  Information  Center 

Shovel  tests  on  transects  laid  in  the  proposed  10  acre  area  surveyed  for  the  visitor 
information  center  were  negative.  Thus,  no  effects  on  cultural  resources  in  this  10  acre  area  are 
expected. 

Lodge,  Cabins,  and  Associated  Structures 

The  old  lodge  and  cabin  sites  on  the  south  side  of  the  Mountain  were  surveyed  from  the 
south  side  of  the  road  to  the  bluff  edge.  To  avoid  dividing  the  previously  recorded  archeological 
site  (3LO80),  the  existing  Dormitory  structure  which  remains  on  the  north  side  of  the  road  was 
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also  examined.  The  entire  site  may  be  eligible  for  nomination  to  the  National  Register  due  to 
its  relationship  to  the  CCC/WPA  era  and  its  significance  in  American  history  and  architecture. 
The  proposed  lodge  and  cabins  on  the  south  side  could  be  built  on  the  old  CCC/WPA  lodge  and 
cabin  sites  as  long  as  the  effects  are  mitigated.  Mitigation  measures  might  include  site 
documentation  (photographs,  architectural  or  engineering  drawings),  preservation,  interpretation, 
or  incorporation  of  remaining  elements  into  the  proposed  facility  design.  These  measures  will 
be  developed  through  consultation  with  the  U.S.  Forest  Service,  Arkansas  Department  of  Parks 
and  Tourism,  the  State  Historic  Preservation  Officer,  the  Arkansas  Historic  Preservation 
Program,  and  the  Keeper  of  the  Register.  Construction  will  be  performed  in  accordance  with 
U.S.  Forest  Service  standards,  which  were  adopted  from  National  Park  Service  policies,  for 
managing  historic  sites  (National  Park  Service  Management  Policies,  V:15).  Relative  to  these 
policies,  the  buildings  should  not  be  reconstructed  to  the  exact  blueprint.  The  one  remaining 
structure,  the  Dormitory  structure,  should  be  preserved  and  used  (adaptive  reuse).  This 
recommendation  would  be  in  keeping  with  preservation  goals  and  priorities  of  the  State  because 
it  provides  for  active  protection  of  significant  components  and  standing  structures.  Burgraff  and 
Rollett  (1989)  provide  examples  and  guidelines  for  building  structures  which  have  similar 
CCC/WPA  design  elements. 

The  archeological  survey  of  areas  between  the  18  CCC/WPA  cabin  sites  and  access  roads 
resulted  in  the  discovery  of  the  Sion  House  Farmstead  (3L0431).  This  site  dates  to  the  late 
1800s  and  has  been  bisected  by  the  small  road  leading  to  two  of  the  cabins.  Subsurface  tests 
revealed  the  location  of  the  house  and  one  outbuilding.  The  stone-lined  well  and  vegetation 
(flowers  and  large  trees)  remain  at  the  site.  Due  to  the  presence  of  intact  features  and  deposits, 
3L0431  may  be  potentially  eligible  for  nomination  to  the  National  Register.  Any  ground 
disturbing  activities  in  this  vicinity  must  be  mitigated  through  a comprehensive  program  of  data 
recovery  or  excavation,  and  archival  research.  Mapping  of  the  site  boundaries,  features,  and 
documentation  of  the  three  children’s  graves,  one  of  which  is  precariously  near  the  embankment 
of  the  main  loop  road  to  the  lodge  site,  will  be  necessary  if  this  site  cannot  be  avoided. 

Cameron  Bluff  Campground 

A portion  of  the  Cameron  Bluff  Campground  which  was  limited  to  the  area  between  the 
small  loop  roads  (less  than  20  acres)  was  surveyed.  No  new  cultural  resources  were  found 
except  for  a water  well  pad  which  may  have  been  constructed  during  the  CCC/WPA  period. 
As  long  as  the  well  is  preserved,  there  should  not  be  any  effects  on  the  cultural  resources  at  this 
location. 

Brown  Springs  Picnic  Area 

A small  area  (less  than  5 acres)  was  surveyed  at  Brown  Springs  Picnic  Area.  One 
multicomponent  archeological  site  was  found  (3L0429).  The  prehistoric  component,  which 
consists  of  an  isolated  projectile  point  fragment  dating  to  the  Archaic,  is  not  considered 
significant.  However,  the  historic  Brown  Farm  complex  and  the  CCC/WPA  picnic  ground  are 
potentially  eligible  for  the  National  Register.  Evidence  of  the  historic  use  consists  of  the  large 
oak  trees,  the  spring,  the  rock  work,  and  surface  artifacts.  Subsurface  excavations  resulted  in 
locating  the  position  of  the  farmhouse  and  a mule  shed.  In  addition  to  farming,  the  Brown 
family  ran  pack  jennies  for  tourists  on  the  Mountain.  These  archeological  features  have  not  been 
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significantly  disturbed  by  CCC/WPA  picnic  area  development.  Due  to  the  presence  of  intact 
deposits  and  features,  and  combined  with  the  associated  history  and  folklore  of  the  Brown 
family,  one  of  the  first  settlers  on  the  Mountain,  3L0429  is  potentially  eligible  for  nomination 
to  the  National  Register.  While  no  development  is  proposed  in  this  and  the  other  alternatives, 
the  site  is  recommended  for  preservation  under  all  alternatives. 

Water  Line,  Associated  Roads,  and  Water  Storage  Tower 

The  proposed  water  line  corridor  on  the  south  side  of  the  Mountain,  from  the  old  lodge 
and  cabin  site  (3LO80)  south  to  Highway  10  (2.25  miles),  and  the  proposed  new  access  roads, 
were  surveyed.  Except  for  the  precautions  which  must  be  taken  relative  to  Site  3LO80, 
construction  and  maintenance  of  the  remainder  of  the  water  line  route  or  the  access  roads  should 
not  affect  cultural  resources. 

The  one-fourth  mile  road  to  the  proposed  water  tower  on  Signal  Hill  (3LO430)  was 
surveyed.  No  cultural  resources  were  found  in  the  actual  road  beds;  therefore,  no  cultural 
resources  should  be  effected  by  the  restoration  and  maintenance  of  this  road. 

The  proposed  water  tower  location  surveyed  on  Signal  Hill  consisted  of  a 2-3  acre  area. 
This  is  the  location  of  a well  house  and  a concrete  water  storage  tank  (Site  49-47).  The  age  of 
neither  the  well  house  structure  nor  the  concrete  tank  have  been  verified;  however,  a drilled  well 
is  shown  on  the  1938  Mt.  Magazine  Development  maps.  If  this  structure  dates  to  the 
CCC/WPA  period,  it  may  be  potentially  eligible  and  worthy  of  stabilization  and  preservation. 
Additional  research  and  evaluation  by  an  architectural  historian  is  necessary  to  determine  site 
significance  and  to  make  recommendations  relative  to  the  proposed  plans  at  this  location. 

Greenfield  Picnic  Area 

Approximately  5 acres  were  surveyed  for  cultural  resources  at  the  Greenfield  Picnic 
Area.  The  area  surveyed  for  cultural  resources  included  the  mowed  clearing  and  a parcel  in  the 
woods  on  the  southeastern  side.  This  entire  area  was  part  of  the  Greenfield  Farm  (3L092). 
Shovel  tests  in  the  proposed  project  area  did  not  result  in  the  location  of  intact  subsurface 
features  or  building  locations  related  to  this  site.  One  above-ground  feature,  a well/cistern,  lies 
in  the  clearing.  The  main  portion  of  the  archeological  site  is  located  to  the  east,  outside  of  the 
mowed  area  where  vegetative  evidence  (numerous  flowers  and  large  trees),  an  older  well/cistern, 
and  surface  artifacts  are  evident.  The  refuse  dump  for  the  site  was  also  found.  No  activities, 
however,  are  proposed  in  the  main  portion  of  the  site.  Due  to  the  absence  of  cultural  features 
in  the  cleared  area,  except  for  the  cistern,  no  significant  effects  on  cultural  resources  should 
occur.  Site  3L092  is  potentially  eligible  for  nomination  to  the  National  Register;  therefore, 
additional  archeological  investigations  are  recommended  at  this  significant  site. 

East  End  Picnic  Area 

The  East  End  Picnic  Area  was  defined  as  the  clearing  and  a small  wooded  area  north  and 
east  of  the  clearing,  that  cover  about  5 acres.  Two  historic  components  at  this  site,  the 
Benefield  Farm  (Site  3L094)  and  the  CCC/WPA  Recreation  Area  (Site  49-60),  are  potentially 
eligible  for  nomination  to  the  National  Register.  Subsurface  tests  indicate  the  remains  of  at  least 
one  outbuilding  in  the  cleared  area  and  one  in  the  woods.  The  features  composing  the 
CCC/WPA  campground  (existing  picnic  area)  and  the  picnic  loop  (abandoned  in  the  woods  and 
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outside  of  proposed  development  areas)  are  worthy  of  protection.  Subsurface  disturbances 
should  not  occur  in  these  areas  until  these  sites  have  been  tested  and  the  effects  are  mitigated 
through  a scientific  data  recovery  plan. 

4.3.8  Socioeconomics 

Table  4.1  presents  the  estimated  change  in  economic  variables  for  Alternative  B.  The 
economic  variables  are  gross  sales,  employment,  and  wages  and  salaries.  A discussion  of  the 
economic  model  used  to  compute  changes  in  these  variables  is  provided  in  Appendix  E,  Part  II. 
Effects  are  divided  into  direct  effects,  which  are  associated  with  the  initial  expenditures,  and 
indirect  effects,  which  are  associated  with  a continuing  stream  of  expenditures.  The  total  effect 
is  the  sum  of  the  direct  and  indirect  effects  which  only  pertain  to  the  changes  in  gross  sales. 
The  impacts  are  further  divided  into  short-term  and  long-term  effects.  Short-term  effects  are 
associated  with  the  construction  phase  of  the  project  and  last  only  during  the  construction  phase. 
Long-term  effects  are  associated  with  tourist- related  expenditures,  are  on-going,  and  are 
estimated  on  a yearly  basis. 

Under  Alternative  B,  the  expenditure  of  $8  million  for  construction  is  expected  to 
generate  an  additional  82  jobs  as  well  as  an  additional  $10.4  million  in  gross  sales  and  $2.3 
million  in  additional  wages  and  salaries  (Table  4. 1).  These  jobs,  sales,  and  wages  and  salaries 
cease  upon  completion  of  the  construction  phase.  Once  tourism  and  tourist  expenditures  begin, 
78  new  jobs  should  be  created.  As  tourism  continues,  these  78  jobs  would  continue  into  the 
future  as  would  the  estimated  $6.5  million  increase  in  gross  sales  and  the  $1.2  million  increase 
in  wages  and  salaries  associated  with  Alternative  B. 

Human  and  material  resources,  as  well  as  power  and  energy,  are  required  to  design, 
construct,  operate,  and  maintain  all  of  the  improvements  for  this  alternative.  Cost  estimating 
methodologies  and  detailed  lists  of  estimated  first  costs  and  annual  costs  for  each  of  the 
alternatives  are  included  in  Appendix  F.  Under  Alternative  B,  first  costs  are  estimated  to  be 
$8,138,400,  and  annual  operation  and  maintenance  costs  are  estimated  to  be  $858,090.  First 
cost  commitments  for  this  alternative  include  construction,  architectural,  engineering,  and 
planning  costs.  Annual  costs  commitments  for  this  alternative  include  personnel,  water,  electric 
energy,  chemicals,  vehicle  use  (including  the  consumption  of  oil  and  gasoline),  telephone 
service,  insurance,  solid  waste  disposal  service,  water,  and  other  miscellaneous  expenses. 

As  with  other  State  construction  projects,  first  costs  required  by  Alternative  B will  be 
provided  by  the  State  of  Arkansas.  A portion  of  the  annual  costs  are  expected  to  be  recovered 
through  park  revenues. 

The  method  used  to  estimate  revenues  and  profits  for  the  various  levels  of  development 
is  described  in  Appendix  E,  Part  III.  The  total  estimated  yearly  revenue  under  Alternative  B 
is  $898,000  and  the  estimated  yearly  net  accounting  profit  is  $314,000.  The  average  estimated 
range  of  visitation  to  Mt.  Magazine  under  this  alternative  is  130,000  to  152,000  annually. 

4.3.9  Opportunities  for  Public  Use 

Recreational  opportunities  would  improve  under  this  alternative.  The  overnight  capacity 
of  the  mountaintop  and  its  attractiveness  to  a more  diversified  population  would  be  augmented 
by  the  addition  of  more  camp  sites,  a lodge,  cabins,  a restaurant,  and  a visitor  information 
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Table  4.1.  Estimated  economic  effects  to  the  primary  impact  area  of  Mt.  Magazine  for 
Alternative  B1. 


Change  in 
Gross  Sales2 

Change  in 
Employment3 

Change  in  Total 
Wages  and  Salaries 

Short-Term4  Direct  Effect 

$8.0  mil 

n/a 

n/a 

Short-Term  Indirect  Effect 

$2.4  mil 

n/a 

n/a 

Short-Term  Total  Effect 

$10.4  mil 

82 

$2.3  mil 

Long-Term5  Direct  Effect 

$4.2  mil 

n/a 

n/a 

Long-Term  Indirect  Effect 

$2.3  mil 

n/a 

n/a 

Long-Term  Total  Effect 

$6.5  mil 

78 

$1.2  mil 

1 Estimated  construction  cost  is  $8  million  and  the  estimated  total  annual  expenditure  for 
this  alternative  is  $4.2  million. 

2 Computed  from  the  gross  sales  multiplier. 

Estimated  additions  to  the  total  number  of  jobs  in  the  primary  impact  area  (Logan  and 
Yell  Counties). 

4 Short-Term  effects  are  associated  with  the  construction  phase  of  the  project. 

5 Long-Term  effects  are  associated  with  tourist-related  expenditures  and  are  estimated  on 
a yearly  basis. 

n/a  Not  applicable.  The  estimated  economic  effects  are  isolated  into  direct  and  indirect 
effects  only  for  changes  in  gross  sales. 

Note:  Refer  to  Appendix  E,  Part  II  for  economic  model  used  to  compute  changes  in  gross 
sales,  employment,  and  wages  and  salaries. 

d:\3018-820\eis\t-4-l.wp 
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center.  The  presence  of  the  lodge  and  cabins  on  Mt.  Magazine  is  expected  to  increase  visitation 
and  recreational  use  of  the  Mountain  over  Alternative  A. 

This  alternative  also  provides  for  the  development  of  educational  opportunities,  which 
includes  interpretive  programs  and  displays  in  the  visitor  information  center.  Educational 
opportunities  and  interpretive  programs  should  also  increase  opportunities  for  public  use  over 
the  No  Action/No  Change  Alternative. 

Areas  of  restricted  use  will  be  established  to  preserve  elements  of  the  Mountain’s 
ecosystem.  Restricted  use  areas  should  not  affect  opportunities  for  public  use  and  will  help 
achieve  a balance  between  long-term  use  and  protection  of  the  Mountain’s  resources.  While 
restricted  use  areas  are  provided  under  this  alternative,  research  both  in  and  outside  of  restricted 
areas  will  be  allowed  through  a permit  system.  This  permit  system  will  eliminate  duplicate 
collection  of  specimens;  allow  for  the  study  of  healthy,  undisturbed  communities  and 
components;  ensure  compatibility  of  monitoring  efforts  and  data  collected;  and  increase  the  long- 
term protection  of  the  Mountain’s  resources. 

The  designation  of  restricted  use  areas  on  the  Mountain  and  the  reduction  of  hunter 
access  areas  by  one-half  may  inconvenience  hunters  but  should  not  adversely  affect  use  of  the 
slopes  by  hunters.  Other  access  points  to  the  slopes  are  available  from  the  base  of  the 
Mountain. 

Short-term  effects  on  recreational  activities  are  likely  during  construction.  Recreation  is 
likely  to  be  disrupted  by  noise,  movement  of  heavy  equipment,  extra  traffic,  and  temporary 
obstructions.  Visitation  by  curious  citizens  may  also  temporarily  increase  during  construction. 

Construction  of  facilities  at  the  old  lodge  site  may  temporarily  affect  the  rock  climbing 
and  hang  gliding  activities  currently  taking  place  along  the  south  face  of  the  Mountain.  Rock 
climbing  activities  may  be  affected  by  operation  and  use  of  the  facilities  on  the  south  side  of  the 
Mountain.  Objects  thrown  over  the  bluffs  by  visitors  to  the  Mountain  can  increase  the  hazards 
for  rock  climbers  and  decrease  their  safety.  Hazards  to  rock  climbers  can  be  minimized  and 
avoided  through  several  options,  including  implementation  of  construction  good-housekeeping 
practices,  restriction  of  climbing  activities  during  construction,  signing  near  the  bluffs  to  protect 
climber  safety  below,  and  establishment  of  a buffer  zone  along  the  bluffline  in  which 
construction  workers  and  visitors  are  prohibited.  Temporary  loss  of  access  to  the  hang  gliding 
area  during  construction  will  be  short-term  and  should  affect  neither  the  continued  use  of  this 
site  nor  the  safety  of  the  hang  gliders. 

It  is  likely  that  increased  use  resulting  from  the  establishment  of  a state  park  on  the 
plateau  will  eventually  result  in  increased  bear  and  human  confrontations  (Dr.  Clark,  personal 
communication  1991).  The  majority  of  these  encounters  will  involve  the  bears’  search  for  food. 
Proper  waste  control  measures  (i.e.,  bear-proof  garbage  cans  and  control  of  solid  waste)  will 
minimize  potential  confrontations. 

4.3.10  Aesthetics 

The  development  proposed  under  this  alternative  will  change  how  the  recreation  areas 
look  and  therefore  will  affect  the  aesthetics  of  the  area.  Approximately  59  acres  of  land  will  be 
affected  by  a change  in  use  under  Alternative  B.  Whether  these  effects  are  considered  to  be 
positive  or  negative  will  mostly  depend  on  the  observer.  Other  possible  effects  on  the 
Mountain’s  aesthetics  include: 
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• The  clearing,  materials  storage  areas,  and  heavy  machinery  that  will  be  present 
during  construction  will  decrease  the  aesthetic  value  of  the  mountaintop; 
however,  these  activities  are  relatively  short-term  and  the  effect  on  aesthetics 
during  the  construction  phase  is  not  a major  concern. 

• There  will  be  a reduction  in  vandalism  and  improper  refuse  disposal  with  the 
presence  of  full-time  personnel  on  the  Mountain,  thereby  increasing  the  aesthetic 
value  of  the  Mountain. 

• The  location  of  the  lodge  at  the  old  site  on  the  south  rim  would  be  considered 
aesthetically  pleasing  to  some  visitors;  others  may  feel  that  it  interferes  with  the 
grand  view  from  the  south  rim. 

• The  construction  of  the  water  line  and  new  access  roads  on  the  south  side  of  the 
Mountain  will  increase  the  existing  visual  intrusion  on  the  view  from  certain 
locations  on  the  south  side  of  the  mountaintop.  This  visual  intrusion  should 
lessen  with  time. 

4.4  Alternative  C 

This  alternative  provides  for  a level  of  development  similar  to  Alternative  B;  it  also 
provides  a number  of  unique  facilities  and  features  which  provide  and  promote  education  and 
research  opportunities  and  uses  of  the  Mountain. 

In  addition  to  the  existing  facilities,  Alternative  C includes  construction  and  operation  of 
three  additional  toilets,  a conference  center  with  an  18-20  room  lodge,  10-18  cabins,  a group 
bunk  facility,  a restaurant,  a visitor  information  center  with  a multi-purpose  research/teaching 
facility  and  amphitheaters  and/or  pavilions,  6 employee  residences,  a maintenance  building,  20 
camp  units  without  water  at  the  quarry  camp  area,  and  a gate  house  at  the  park  entrance  on 
Forest  Development  Road  1606.  Approximately  21  full-time  employees  and  7 state-owned 
vehicles  are  needed  to  manage,  operate,  and  maintain  the  state  park  under  this  alternative. 

4.4.1  Soil,  Water,  and  Air 

Fourteen  acres  of  land  would  be  cleared,  graded,  and  subjected  to  heavy  equipment 
traffic  during  construction  (0.4  acres  more  than  under  Alternative  B).  Approximately  8,600 
gallons  per  day  of  wastewater  (an  increase  in  800  gallons  per  day  over  Alternative  B)  would  be 
treated  and  discharged  to  either  Big  Shoal  Creek  (proposed  lodge  site  overlooking  Bear  Hollow) 
or  West  Bass  Creek  (old  lodge  site),  depending  on  the  location  of  the  lodge.  Total  soil  loss  after 
the  development  of  this  alternative  is  completed  is  estimated  to  be  294.6  tons  per  year,  an 
increase  of  0.4  tons  per  year  over  Alternative  B.  Average  soil  loss  after  development  is 
completed  is  estimated  to  be  4.9  tons  per  acre  per  year,  a decrease  of  0. 1 tons  per  acre  per  year 
from  Alternative  B.  No  additional  effects  on  soil,  water,  and  air  beyond  those  described  under 
Alternative  B are  expected  to  occur  under  this  alternative. 
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4.4.2  Vegetation 

4.4.2.1  Construction  Effects 

No  additional  effects  on  plant  communities  beyond  those  described  under  Alternative  B 
are  expected  to  occur  under  this  alternative,  because  the  amount  of  vegetation  that  will  be 
removed  for  construction  and  irretrievably  lost  from  the  Mountain  increases  by  only  0.4  acres 
over  Alternative  B. 

Conference  Center/Lodge  Complex 

For  the  construction  of  the  alternate  conference  center/lodge  complex  at  the  location 
overlooking  Bear  Hollow,  portions  of  a 49-year  old  pine  community  and  mesic  oak-hickory 
forest  (with  some  xeric  components)  will  be  irretrievably  lost.  Construction  of  the  conference 
center/lodge  complex  should  not  affect  the  continued  existence  of  either  of  these  plant 
communities  on  the  Mountain,  because  the  amount  of  these  communities  lost  under  this 
alternative  is  small  with  respect  to  the  total  acreage  of  these  plant  community  types  on  the 
Mountain. 

Quarry  Camp  Area 

The  construction  of  camp  units  at  the  proposed  quarry  camp  area  on  the  northeast  edge 
of  the  mountaintop  under  this  alternative  should  not  have  adverse  effects  on  the  plant 
communities  of  this  area.  The  area  at  the  quarry  site  has  already  been  cleared  and  contains  a 
disturbed,  weedy,  herbaceous  community  surrounded  by  a shortleaf  pine  community. 

4.4.2. 2 Effects  of  Operation  and  Maintenance 

Under  Alternative  C,  no  additional  recreational  opportunities  beyond  existing 
opportunities  will  be  available  to  visitors.  Increased  use  of  the  trails  for  educational  and 
research  opportunities,  however,  will  most  likely  occur.  While  a change  in  vegetation  in  areas 
adjacent  to  trails  can  result  from  over-use  of  trails  and  off-trail  excursions,  no  adverse  effects 
are  expected  to  occur  as  a result  of  the  increased  use  of  the  existing  trails.  Most  of  the  use 
under  this  alternative  is  expected  to  be  by  research,  teaching,  conservation  and  educational 
groups  that  will  be  apprised  by  the  state  park  staff  of  the  effects  associated  with  incorrect  trails 
and  facility  use. 

4.4.3  Wetlands 

As  discussed  in  Section  4.3.3,  no  effects  beyond  those  discussed  under  Alternative  B are 
expected. 


4.4.4  Wildlife  (Vertebrates) 

No  additional  effects  on  the  native  vertebrate  communities  beyond  those  discussed  under 
Alternative  B are  expected  to  occur  under  this  alternative.  The  emphasis  on  research  and 
scientific  study  should  provide  an  added  benefit  not  associated  with  the  other  alternatives.  These 
benefits  include  a more  complete  inventory  of  the  Mountain’s  vertebrates,  and  a better 
understanding  of  their  ecology. 
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4.4.5  Wildlife  (Invertebrates) 

No  additional  effects  on  invertebrate  species  beyond  those  discussed  under  Alternative 
B are  expected  to  occur  under  this  alternative.  The  increased  emphasis  upon  usage  by  scientific 
research,  educational,  and  conservation  organizations  could  be  a positive  benefit  for  all 
invertebrate  species  on  Mt.  Magazine.  Such  activities  should  encourage  continued  education  and 
research  during  the  operation  of  the  proposed  state  park  and  should  have  long-term  benefits  to 
the  protection  and  maintenance  of  the  invertebrate  species  and  populations  on  the  Mountain. 

4.4.6  Proposed,  Endangered,  Threatened,  and  Sensitive  (PETS)  Species 

4.4.6. 1 Plants 

No  additional  effects  on  plant  PETS  species  beyond  those  described  under  Alternative 
B are  expected  to  occur  under  Alternative  C. 

4.4. 6.2  Wildlife  (Vertebrates) 

No  additional  effects  on  vertebrate  PETS  species  beyond  those  described  under 
Alternative  B are  expected  to  occur  under  Alternative  C. 

4. 4. 6. 3 Wildlife  (Invertebrates) 

No  additional  effects  on  invertebrate  PETS  species  beyond  those  described  under 
Alternative  B are  expected  to  occur  under  Alternative  C. 

4.4.7  Cultural  Resources 

No  additional  effects  on  cultural  resources  for  those  sites  and  areas  described  under 
Alternative  B are  expected  to  occur  under  this  alternative.  New  areas  surveyed  under  this 
alternative  include  the  proposed  conference  center/lodge  complex  overlooking  Bear  Hollow  and 
the  proposed  quarry  camp  area  on  the  northeast  boundary  of  the  affected  environment. 

Conference  Center/Lodge  Complex  Above  Bear  Hollow 

The  proposed  conference  center/lodge  complex  overlooking  Bear  Hollow  east  of  the 
Greenfield  Picnic  Area  was  surveyed.  No  significant  cultural  resources  were  found  in  the 
approximately  30  acres  surveyed  at  this  location.  (Note:  This  30  acres  also  included  the  area 
proposed  for  the  development  of  a 19th  century  homestead  under  Alternatives  D and  E).  Thus, 
no  effects  on  cultural  resources  should  occur  at  this  location. 

Quarry  Camp  Area 

With  the  proposed  additions  of  a quarry  camp  area,  additional  effects  on  cultural 
resources  are  anticipated.  Approximately  10  acres  defined  by  the  clearing  west  of  the  quarry 
was  surveyed  at  this  location.  No  intact  cultural  resources  were  found  in  this  field.  Outside  of 
this  clearing,  a specific  survey  to  locate  the  Lozier  Farm  was  completed.  The  remains  of  the 
Lozier  Farm  (3L0432),  including  a stone-lined  well,  was  discovered  east  in  the  woods  outside 
of  this  10-acre  clearing.  No  effects  on  cultural  resources  in  the  area  as  surveyed  are  expected 
and  no  development  is  planned  in  the  vicinity  of  the  Lozier  Farm  (3L0432). 
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4.4.8  Socioeconomics 

Table  4.2  presents  the  estimated  change  in  economic  variables  for  Alternative  C.  These 
economic  changes  were  completed  exactly  as  for  Alternative  B. 

Under  Alternative  C the  estimated  impact  on  long-term  total  gross  sales,  when  compared 
to  Alternative  B,  increases  by  $1  million  as  a result  of  the  additional  $400,000  spent  on  initial 
construction  costs,  as  well  as  the  increased  tourism  expenditures  expected  to  occur  with  a higher 
level  of  development.  Similar  increases  are  projected  for  both  employment  and  total  wages  and 
salaries. 

Human  and  material  resources,  as  well  as  power  and  energy,  are  required  to  design, 
construct,  operate,  and  maintain  all  of  the  improvements  for  this  alternative.  Under  Alternative 
C,  first  costs  are  estimated  to  be  either  $8,440,420  (lodge  overlooking  Bear  Hollow)  or 
$8,138,440  (old  lodge  site),  depending  on  the  selected  location  of  the  lodge.  Annual  costs  are 
estimated  to  be  $858,090.  Cost  estimating  methodologies  and  detailed  lists  of  estimated  first 
costs  and  annual  costs  for  each  of  the  alternatives  are  included  in  Appendix  F. 

Similar  to  other  State  projects,  first  costs  required  by  Alternatives  C will  be  provided  by 
the  State  of  Arkansas.  A portion  of  the  annual  costs  are  expected  to  be  recovered  through  park 
revenues. 

From  an  engineering  perspective,  there  is  no  discernible  difference  in  the  effects  resulting 
from  locating  the  lodge,  cabins,  and  related  facilities  either  at  the  original  lodge  location  or  at 
the  lodge  location  overlooking  Bear  Hollow.  The  human,  economic,  and  material  resources 
required  to  develop  either  site  are  essentially  the  same  as  shown  in  the  cost  estimates  in 
Appendix  F. 

The  method  used  to  estimate  revenues  and  profits  for  the  various  levels  of  development 
is  described  in  Appendix  E.  The  total  estimated  yearly  revenue  under  Alternative  C is  $846,000 
and  the  estimated  yearly  net  accounting  profit  is  $296,000. 

The  average  estimated  range  of  visitation  under  this  alternative  is  201,000  to  235,000 
annually. 


4.4.9  Opportunities  for  Public  Use 

Additional  opportunities  for  public  use  beyond  those  described  under  Alternative  B are 
provided  for  under  Alternative  C.  These  additional  use  opportunities  include  an  increase  in 
education  and  scientific  research  opportunities  with  the  addition  of  a library,  teaching  and 
research  laboratory,  and  large  group  facilities,  and  an  increase  in  overnight  camping 
opportunities  for  horse  riding  groups  and  recreational  vehicles  (RVs)  at  the  quarry  camp  area. 

4.4.10  Aesthetics 

The  development  proposed  under  this  alternative  will  change  how  the  recreation  areas 
look,  and  therefore  will  affect  the  aesthetics  of  the  area.  Approximately  60-61  acres  of  land 
would  be  affected  by  a change  in  use.  Whether  these  effects  are  considered  to  be  positive  or 
negative  will  mostly  depend  on  the  observer.  The  location  of  the  lodge  under  this  alternative 
does  affect  scenery  as  viewed  from  the  two  alternative  lodge  sites.  The  old  lodge  site  on  the 
south  rim  offers  a panoramic  view  of  the  valley  and  Blue  Mountain  Lake  below.  The  Bear 
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Table  4.2.  Estimated  economic  effects  to  the  primary  impact  area  of  Mt.  Magazine  for 
Alternative  C1. 


Change  in 
Gross  Sales2 

Change  in 
Employment3 

Change  in  Total 
Wages  and  Salaries 

Short-Term4  Direct  Effect 

$8.4  mil 

n/a 

n/a 

Short-Term  Indirect  Effect 

$2.5  mil 

n/a 

n/a 

Short-Term  Total  Effect 

$10.9  mil 

87 

$2.4  mil 

Long-Term5  Direct  Effect 

$4.8  mil 

n/a 

n/a 

Long-Term  Indirect  Effect 

$2.7  mil 

n/a 

n/a 

Long-Term  Total  Effect 

$7.5  mil 

89 

$1.4  mil 

1 Estimated  construction  cost  is  $8.4  million  and  the  estimated  total  annual  expenditure  for 
this  alternative  is  $4.8  million. 

2 Computed  from  the  gross  sales  multiplier. 

Estimated  additions  to  the  total  number  of  jobs  in  the  primary  impact  area  (Logan  and 
Yell  Counties). 

4 Short-Term  effects  are  associated  with  the  construction  phase  of  the  project. 

Long-Term  effects  are  associated  with  tourist-related  expenditures  and  are  estimated  on 
a yearly  basis. 

n/a  Not  applicable.  The  estimated  economic  effects  are  isolated  into  direct  and  indirect 
effects  only  for  changes  in  gross  sales. 

Note:  Refer  to  Appendix  E,  Part  II  for  economic  model  used  to  compute  changes  in  gross 
sales,  employment,  and  wages  and  salaries. 
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Hollow  site  offers  a limited  view,  but  may  appeal  to  the  visitor  who  likes  a more  rustic  setting. 
No  additional  effects  on  the  Mountain’s  aesthetics  beyond  those  described  under  Alternative  B 
are  expected  to  occur  under  this  alternative. 

4.5  Alternative  D (Preferred  Alternative) 

This  alternative  provides  the  facilities  and  operations  required  for  economical,  year-round 
operation  and  maintenance  of  a state  park.  In  addition  to  the  existing  facilities,  Alternative  D 
includes  the  construction  and  operation  of  three  toilets,  a 40-60  room  lodge  with  pool,  5-15 
cabins,  a restaurant,  an  amphitheater,  a visitor  information  center,  a 19th  century  homestead, 
5.8  miles  of  hiking  trail  around  the  bluffline,  6 employee  residences,  a maintenance  building, 
20  camp  units  at  the  proposed  quarry  camp  area,  and  an  increase  in  the  number  of  picnic  units 
over  the  No  Action,  No  Change  Alternative.  With  this  alternative,  approximately  26  full-time 
employees  and  9 state-owned  vehicles  are  needed  to  manage,  operate,  and  maintain  the  proposed 
state  park. 

4.5.1  Soil,  Water,  and  Air 

4.5.1.1  Soil 

Construction  of  recreation  facilities  and  utility  lines  under  Alternative  D would  eliminate 
existing  ground  cover  and  result  in  either  displacement  or  compaction  of  soils.  The  total 
acreage  that  will  be  cleared,  graded,  and  subjected  to  heavy  equipment  traffic  during 
construction  and  landscaped  is  estimated  to  be  18.5  acres.  Possible  indirect  effects  of 
construction  activities  are  the  changes  in  drainage  patterns  from  grading,  erosion,  and 
sedimentation.  The  proposed  locations  for  facilities,  however,  are  fairly  flat  or  gently  sloped; 
therefore,  these  indirect  effects  are  expected  to  be  temporary,  minimal,  and  of  little  or  no 
consequence.  The  water  line,  booster  stations,  and  associated  access  road  will  be  constructed 
over  rough,  steep  terrain.  Erosion  may  be  expected  to  occur  during  construction  because  of  the 
steep  slope.  To  minimize  erosion,  land  disturbances  would  be  kept  to  a minimum  and 
restabilization  scheduled  as  soon  as  practical.  Soil  Conservation  Service  standards  and 
specifications  for  erosion  and  sediment  control  should  be  used  for  the  design  and  construction 
of  erosion  and  sediment  control  measures.  Mitigation  measures  are  discussed  in  greater  detail 
in  Section  4.7. 

The  Universal  Soil  Loss  Equation  (Corbitt  1990)  was  again  used  in  the  impact  analysis 
to  estimate  the  amount  of  soil  loss  as  a result  of  development  under  this  alternative.  The  total 
soil  loss  after  development  is  completed  is  estimated  to  be  294.3  tons  per  year,  an  increase  of 
0.1  tons  per  year  over  the  Alternative  B and  0.5  tons  per  year  less  than  Alternative  C.  The 
average  soil  loss  was  estimated  to  be  4.6  tons  per  acre  per  year,  an  increase  of  4.2  tons  per  acre 
per  year  over  the  average  soil  loss  before  development.  Most  of  the  soil  loss  is  attributable  to 
the  water  line  access  road.  This  rate  of  sediment  loss  is  not  expected  to  have  any  long-term, 
cumulative  downstream  effects  because  the  size  of  the  affected  area  is  relatively  small  compared 
to  the  size  of  the  watersheds  of  receiving  streams.  Additionally,  intervening  forested  areas  will 
buffer  the  streams  from  the  long-range  transport  of  sediment,  and  that  sediment  will  be 
distributed  among  several  discrete  drainages.  Effects  can  be  further  mitigated,  for  example,  by 
grading  and  graveling  access  roads,  and  establishing  grassed  waterways  and  ditches  along  the 
access  roads. 
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During  operation  and  management  of  recreation  facilities,  the  use  of  unpaved  Forest 
Development  Road  1606  on  the  west  end  of  Mt.  Magazine  will  be  limited.  By  restricting  the 
use  of  this  road,  erosion  and  sedimentation  are  minimized  in  this  hydrologically  sensitive  area. 
In  addition,  restricted  use  of  the  area  west  of  Brown  Springs  will  minimize  the  number  of  people 
exploring  the  bluffs  and  traversing  the  low,  creeping  slopes  above  the  rock  faces;  therefore, 
there  will  be  no  effect  on  the  current  rates  of  soil  movement  on  these  unstable  slopes. 

4. 5. 1.2  Water 

The  construction  and  on-going  operation  and  maintenance  of  the  proposed  development 
under  this  alternative  would  result  in  increased  stormwater  runoff.  Total  increased  storm  flows 
were  estimated  to  be  approximately  19  cfs  by  applying  the  Rational  Method  and  assuming  a 3.5 
inch  per  hour  storm,  which  is  the  100  yr.  design  storm.  This  total  flow  off  the  affected  area 
would  also  be  mixed  with  runoff  from  an  even  larger  watershed  area,  and  will  be  distributed 
among  several  discrete  drainages;  therefore,  the  actual  runoff  from  the  affected  area  would  result 
in  an  insignificant  increase  in  flow  in  each  drainage,  and  no  significant  downstream  cumulative 
effects.  Stormwater  flows  generated  from  the  site  will  be  managed  in  accordance  with  all 
applicable  regulations. 

Hydrocarbons  and  other  compounds  could  be  present  in  runoff  from  paved  areas  with 
vehicle  traffic.  Following  the  identical  rationale  and  approach  to  analyzing  the  effects  of  these 
compounds  as  under  Alternative  B,  these  compounds  are  not  expected  to  cause  any  significant 
downstream  cumulative  effects. 

The  groundwater  recharge  area  for  known  springs  on  the  north  side  of  the  Mountain  is 
located  largely  in  the  restricted  area  west  of  Brown  Springs  and  will  not  be  affected  by 
development  on  Mt.  Magazine.  Reduction  in  recharge  areas  due  to  addition  of  impervious 
surface  is  less  than  1 percent  of  the  total  available  recharge  area;  therefore,  reduction  in  recharge 
is  expected  to  be  minimal  and  of  little  or  no  consequence. 

Construction  of  the  water  line  and  storage  facilities  will  provide  a year-round  supply  of 
water  on  the  Mountain.  It  is  anticipated  the  source  of  water  will  be  the  tow  ns  of  Blue  Mountain 
and  Magazine.  Officials  from  these  towns  have  indicated  there  should  be  sufficient  water  supply 
to  meet  the  needs  of  Mt.  Magazine  and  their  respective  customers. 

As  described  in  Chapter  3.0,  water  resources,  which  sustain  aquatic  life  and  terrestrial 
animal  species  on  the  Mountain,  are  limited.  Indirect  effects  from  a few  operation  and 
management  activities  could  potentially  influence  water  available  to  the  Mountain’s  fauna.  For 
example,  the  water  quality  of  some  of  the  springs  and  the  pond  within  the  proposed  quarry  camp 
area  may  be  affected  by  runoff  from  the  proposed  horse  camp  area  and  the  "grey  water"  of  RV 
camping  units.  However,  proper  disposal  of  the  horse-generated  waste,  RV  grey  water  and 
stormwater  contaminated  by  these  wastes  can  be  managed  to  prevent  its  entry  into  surface  and 
spring  water.  Appropriate  management  approaches  include: 

• providing  a consumptive  water  source  other  than  the  quarry  pond; 

• not  allowing  direct  access  to  the  quarry  pond  by  horses; 
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• development  of  corral  areas  for  horses.  These  should  be  surfaced  and  curbed  to 
allow  control  of  washdown  water  and  contaminated  stormwater  into  a dedicated 
sanitary  station  containment  tank  which  could  be  pumped  as  needed;  and 

• placing  signs  in  the  camp  area  regarding  location  of  the  RV  sanitary  station. 

With  these  measures  in  place,  water  quality  should  not  be  adversely  affected. 

Mt.  Magazine  is  subject  to  an  increased  number  of  ice  storms  during  the  winter  months 
(see  Chapter  3.0);  therefore,  during  inclement  weather,  sand  is  used  on  roadways  by  the 
Arkansas  Highway  and  Transportation  Department.  Effects  on  water  quality  are  expected  to  be 
minimal  and  of  little  or  no  consequence. 

The  proposed  toilets,  which  require  no  water  or  electric  energy,  would  improve  human 
waste  disposal  in  recreation  areas  and  provide  for  the  protection  of  both  human  health  and  water 
quality. 

Wastewater  generated  as  a result  of  the  proposed  improvements  will  be  treated  and 
released  off  the  Mountain.  Approximately  16,700  gallons  per  day  wastewater,  an  increase  in 
8,100  gallons  per  day  over  Alternative  C,  would  be  treated  and  discharged  to  either  Big  Shoal 
Creek  (proposed  lodge  site  overlooking  Bear  Hollow)  or  West  Bass  Creek  (old  lodge  site), 
depending  on  the  selected  location  of  the  lodge.  In  order  to  avoid  discharging  treated 
wastewater  into  the  special  interest  area,  effluent  may  be  hard  piped  for  discharge  to  the 
approximate  1,600  ft  elevation.  Although  it  is  unclear  whether  this  mitigation  measure  will  be 
needed,  particularly  for  the  wastewater  treatment  facility  that  would  discharge  off  the  south  side 
of  the  mountain  into  West  Bass  Creek,  provisions  for  hard  piping  the  effluent  are  included  in 
the  cost  estimates  (Appendix  F:  Part  III).  The  Arkansas  Department  of  Parks  and  Tourism  will 
apply  for  an  NPDES  permit  to  operate  a wastewater  treatment  plant.  In  addition,  the  treatment 
facility  would  be  expected  to  produce  effluent  of  a quality  that  will  comply  with  the  discharge 
permit  conditions;  however,  effluent  will  be  oxygen  demanding  and  contain  nutrients  such  as 
phosphorus  and  nitrogen.  These  nutrients  will  promote  the  growth  of  vegetation  in  proximity 
to  the  outfall  of  the  discharge  pipe.  However,  no  significant  cumulative  downstream  effects  are 
anticipated. 

4.5.1.3  Air 

The  proposed  development  would  not  degrade  the  ambient  air  quality,  therefore,  it  will 
have  no  effect  on  human  health,  vegetation,  wildlife,  and  the  environment  in  general.  Dust  may 
be  raised  during  construction  but  can  be  controlled  by  spraying  water  on  the  soil  and  excavated 
material  to  keep  it  on  the  ground,  graveling  access  roads,  and  covering  soil  and  debris  piled  in 
open  trucks. 

Potential  odors  may  arise  from  the  wastewater  treatment  plant  proposed  under  this 
alternative  even  when  operated  properly.  Mitigating  measures  that  could  be  used  to  reduce  odor 
drift  include  use  of  a vegetated  buffer  zone  around  the  wastewater  treatment  plant  and  locating 
the  wastewater  treatment  plant  away  from  high  use  visitor  areas. 
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4.5.2  Vegetation 

4.5.2. 1 Construction  Effects 

Visitor  Information  Center 

Under  Alternative  D,  a shortleaf  pine  community  and  mesic  oak-hickory  forest  will  be 
cleared  for  the  construction  of  the  visitor  information  center  and  associated  structures.  The 
amount  of  these  communities  cleared  will  increase  under  this  alternative  compared  to  previous 
alternatives.  The  mesic  oak-hickory  forest  present  in  this  area  is  in  an  earlier  successional  stage 
than  those  found  at  many  other  locations  on  the  Mountain.  At  this  location,  neither  the  pine 
community  nor  the  mesic  oak-hickory  forest  exemplifies  the  original  forest  cover  on  Mt. 
Magazine;  both  types  have  low  species  diversity.  Indirect  effects  on  these  plant  communities 
and  their  component  species  from  altered  drainage  patterns  during  construction  will  be  short- 
term and  are  not  expected  to  have  an  adverse  effect  on  the  plant  communities  or  species  in  this 
area. 

The  mesic  bluffline  and  scrub  oak  communities  on  the  ledges  and  outcrops  near  the 
bluffline  should  not  be  affected  by  the  construction  of  the  visitor  information  center  and 
associated  facilities.  No  construction  activities  are  designated  in  these  communities.  An 
approximate  1,000  ft  wide  vegetative  buffer  exists  between  these  communities  and  the  proposed 
area  for  construction  of  these  facilities. 

Lodge  and  Cabins 

Construction  of  a lodge,  cabins,  and  associated  structures  on  the  Mountain  under 
Alternative  D has  the  potential  to  affect  several  different  plant  communities,  depending  on  the 
site  chosen.  Plant  communities  that  will  be  affected  by  construction  at  the  proposed  lodge  site 
overlooking  Bear  Hollow  include  49-year  old  pine  community  on  the  northern  half  of  the 
proposed  lodge  site  and  mesic  oak-hickory  forest  (with  some  xeric  components)  on  the  southern 
half.  While  a portion  of  these  communities  will  be  irretrievably  lost,  the  effects  of  construction 
on  these  communities  should  be  inconsequential  because  both  the  pine  community  and  the  mesic 
oak-hickory  forest  in  this  location  have  low  species  diversity  and  have  no  unique  elements. 
Additionally,  the  overall  amount  of  construction  area  is  small  with  respect  to  the  total  amount 
of  acreage  of  these  community  types  on  the  Mountain.  Field  surveys  in  1991  noted  that  the 
dominant  plant  species  within  the  mesic  oak-hickory  community  were  relatively  small  in 
diameter  at  breast  height  compared  to  other  populations  of  these  species  on  the  Mountain.  This 
feature  probably  indicates  a fairly  young  successional  stage  of  development  of  this  forest 
community  type  following  recovery  from  early  land  clearing  for  agricultural  purposes.- 

Plant  communities  that  will  be  affected  by  construction  at  the  old  lodge  site  include  xeric 
oak-hickory  forests,  juniper-hardwood  woodlands,  xeric  sandstone  community,  and  a small 
number  of  glade  areas  and  prairie  openings  in  the  juniper-hardwood  woodlands.  While  much 
of  the  construction  activity  at  this  site  is  proposed  in  previously  disturbed  areas  and  in  the 
locations  of  the  old  cabins  and  lodge,  some  new  areas  will  be  affected  to  construct  up-to-date 
facilities  for  the  operation  and  maintenance  of  a state  park  (e.g.,  wastewater  treatment  or 
package  plant,  larger  parking  areas,  and  access  roads).  Direct  effects  on  portions  of  the  juniper- 
hardwood  woodlands  and  accompanying  glade  and  prairie  openings  will  be  unavoidable  under 
this  alternative.  Because  of  the  limited  distribution  of  this  plant  community,  construction 
activities  at  this  location  may  fragment  and  decrease  the  size  of  this  already  limited  plant 
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community.  The  juniper-hardwood  woodlands  and  their  associated  openings  are  considered  to 
be  a unique  feature  on  the  Mountain  both  floristically  and  because  they  provide  habitat  for  the 
rufous-crowned  sparrow,  a sensitive  vertebrate  species.  Construction  activities  in  this  and  in  the 
xeric  sandstone  plant  communities,  particularly  in  areas  where  the  old  cabin  sites  are  close  to 
the  bluffline,  may  affect  outcrop  species  such  as  knotweed  ( Polygonum  tenue),  fame  flower 
(Talinum  spp.),  and  broom  nailwort  (Paronychia  virginica  var.  scoparia),  and  fragile  soil  lichen 
species.  Both  direct  (i.e.,  heavy  equipment  impacts)  effects,  which  are  unavoidable,  and  indirect 
effects,  such  as  soil  erosion,  sedimentation,  and  changes  in  drainage  patterns,  could  decrease  the 
population  sizes  of  these  species  and  reduce  the  size  of  these  already  limited  communities. 

Additional  concerns  exist  over  the  establishment  of  weedy  and  invasive  species  as  a result 
of  construction,  that  may  out  compete  native  and  existing  plant  species.  Evidence  of  this 
phenomenon  can  be  seen  at  the  hang  gliding  site  where  much  of  the  area  has  been  cleared  of 
vegetation  for  this  recreational  activity.  Many  colorful,  yet  weedy  and  invasive  species,  such 
as  false  garlic  (Nothoscordum  bivalve ),  Venus  looking  glass  ( Triodanus perfoliata),  spring  beauty 
(Claytonia  virginica ),  and  chickweed  (Stellaria  sp.),  can  be  found  at  this  site.  This  site  differs 
markedly  from  the  other  old  cabin  sites  that  have  not  experienced  recent  clearing  and  which  do 
not  receive  extensive  use. 

Whether  effects  of  construction  activities  at  the  old  lodge  site  will  be  detrimental  to  the 
continued  maintenance  of  the  juniper-hardwood  woodland  and  bluffline  communities  on  Mt. 
Magazine  is  unknown  at  this  time.  While  irretrievable/irreversible  loss  of  portions  of  these 
communities  will  occur  as  a result  of  construction,  it  is  generally  thought  that  the  effects  on  the 
juniper-hardwood  woodlands  and  the  bluffline  xeric  sandstone  community  can  be  reduced  by 
conducting  construction  activities  in  previously  developed  areas.  However,  some  effects  on 
undisturbed  portions  of  these  communities  will  be  unavoidable. 

Avoidance  of  areas  containing  special-status  species  and  unique  components  of  these  plant 
communities  should  be  exercised  whenever  possible,  and  construction  moved  up  on  the  slopes 
to  the  more  xeric  oak-hickory  community.  Habitat  and  species  monitoring  and  protection  should 
be  implemented  during  construction  activities. 

During  construction  at  the  old  lodge  site,  some  losses  of  the  adjacent  xeric  oak-hickory 
community  will  also  occur.  Due  to  its  widespread  distribution  on  the  Mountain,  effects  on  this 
community  as  a whole  should  be  negligible. 

Water  Line,  Access  Roads,  and  Water  Storage  Tower 

Although  the  water  line  is  proposed  to  be  constructed  in  an  existing  power  line  corridor, 
removal  of  vegetation  will  be  required  along  the  entire  route  for  the  construction  of  the  proposed 
water  line  and  access  roads.  The  amount  of  vegetation  to  be  cleared,  however,  is  negligible 
compared  to  the  amount  present  on  the  top  and  slopes  of  the  Mountain.  Additionally,  the 
vegetation  present  within  the  power  line  corridor  has  been  disturbed  previously  by  construction 
and  maintenance  activities  for  the  previous  utilities. 

While  the  vegetation  includes  many  species  indicative  of  disturbed  conditions,  it  retains 
elements  of  the  adjacent  plant  communities  found  along  the  southern  slopes  and  bluffs  of  the 
Mountain.  At  the  higher  elevations  just  above  the  bluffline,  overstory  tree  species  of  the 
juniper-hardwood  woodlands  will  be  removed.  On  the  steep  upper  slopes  the  overstory,  shrub, 
and  herbaceous  elements  of  the  xeric  oak-hickory  community  will  be  removed  during 
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construction;  however,  these  individuals  generally  are  small  in  stature  compared  to  the  adjacent 
undisturbed  community.  Elements  of  mixed  pine-hardwood  forest  type  will  be  removed  in  the 
transitional  zone  between  1,600-2,000  ft,  with  the  majority  of  these  species  being  hardwood 
species,  unlike  the  mixed  pine-hardwood  community  flanking  the  right  of  way.  Below  this 
elevation,  shortleaf  pine  and  associated  herbaceous  species  will  be  removed.  At  the  lower 
elevations  below  the  pine  community  hydrophytic  species  (i.e.,  tolerant  of  wet  or  moist  soil 
conditions),  including  sweet  gum  (Liquidambar  styraciflua)  and  red  maple  {Acer  rabrum),  will 
be  removed.  While  numerous  elements  of  several  plant  community  types  will  be  removed  for 
the  construction  of  the  proposed  water  line  and  access  roads,  the  impacts  to  the  surrounding 
plant  communities  should  be  negligible  because  the  width  of  the  power  line  corridor  should  allow 
dispersal  along  the  corridor.  The  construction  of  access  roads  in  some  of  the  adjacent  plant 
communities,  however,  may  result  in  the  irreversible/irretrievable  loss  of  large  trees  indicative 
of  the  original  forests  once  present  along  the  Mountain  slopes  and  a small  amount  of  juniper- 
hardwood  woodland  with  prairie-like  openings  at  approximately  2,100  ft.  The  overall  direct 
effects  of  the  construction  of  the  new  access  roads,  however,  should  be  negligible. 

Indirect  effects  on  the  adjacent  plant  communities  and  the  communities  at  the  lower 
elevations  as  a result  of  increased  erosion,  sedimentation,  and  changes  in  drainage  patterns  and 
volume  of  water  should  be  small,  with  the  potential  exception  of  the  wetland  community  at  the 
lower  elevations  (see  Section  4.5.3). 

Effects  of  the  construction  of  the  water  tower  at  the  base  of  Signal  Hill  will  be  negligible 
since  this  construction  will  be  completed  in  an  area  with  existing  structures  (i.e.,  well  house  and 
concrete  water  storage  tank)  and  which  has  been  disturbed  previously. 

Quarry  Camp  Area 

The  construction  of  camp  units  at  the  proposed  quarry  camp  area  on  the  northeast  edge 
of  the  mountaintop  under  this  alternative  should  not  have  effects  on  the  plant  communities  of  this 
area.  The  area  at  the  quarry  site  has  already  been  cleared  and  contains  a disturbed,  weedy 
community  surrounded  by  a shortleaf  pine  community. 

Greenfield  Picnic  Area 

Under  Alternative  D,  additional  picnic  units  and  other  facilities  will  be  constructed  at  the 
Greenfield  Picnic  Area,  but  the  construction  of  the  new  units  and  associated  facilities  will  take 
place  in  open  areas  currently  cleared  of  woody  vegetation.  No  effects  to  the  plant  communities 
are  expected  to  occur  for  the  construction  of  additional  picnic  units,  restroom  facilities,  and  a 
pavilion. 

Rim  Trail 

An  additional  1.3-1. 5 acres  will  be  cleared  for  the  construction  of  a proposed  rim  trail 
on  the  Mountain.  This  proposed  rim  trail  traverses  several  plant  community  types  on  the 
Mountain,  including  scrub  oak  woodlands  on  the  north  bluffs,  and  mesic  oak-hickory  forest  and 
mesic  bluffline  communities  on  the  north  side  of  the  Mountain  and  on  the  rim  above  Bear 
Hollow.  Construction  of  the  trail  should  have  negligible  effects  on  these  plant  communities. 
Effects  can  be  minimized  through  the  use  of  low-impact  trail  construction  methods  that  do  not 
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utilize  heavy  equipment,  but  use  manpower  and  human  labor.  A change  in  species  composition, 
specifically  the  increase  in  weedy  species,  will  occur  directly  adjacent  to  the  trail  as  a result  of 
trail  clearing  activities. 

19th  Century  Homestead 

Two  sites  were  evaluated  for  the  construction  of  a proposed  19th  century  homestead 
under  Alternative  D.  Regardless  of  the  site  location,  additional  acres  of  vegetation  will  be 
removed  for  the  construction  of  this  facility.  The  proposed  19th  century  homestead  site  north 
of  the  proposed  lodge  site  overlooking  Bear  Hollow  will  affect  two  types  of  plant  communities 
at  this  location:  an  open,  previously  disturbed  grassland,  and  a sphagnum  seep  community. 
Although  the  seep  area  of  this  site  is  currently  not  known  for  any  species  of  special  concern,  it 
may  provide  adequate  habitat  for  the  re-introduction  of  the  small-headed  pipewort  (. Eriocaulon 
komickianum)  on  the  Mountain.  While  suitable  pipewort  habitat  may  be  present  at  this  site,  the 
construction  of  the  homestead  at  this  site  is  not  necessarily  precluded.  Several  acres  are 
available  for  the  development  of  the  19th  century  homestead  at  this  site  in  the  open  grassland 
community.  Protection  of  this  potential  habitat  for  the  reintroduction  of  the  small-headed 
pipewort  onto  Mt.  Magazine  should  occur  under  this  alternative  if  this  site  is  selected. 

The  proposed  19th  century  homestead  site  across  from  the  old  lodge  and  cabin  sites  will 
affect  mesic  oak-hickory  forest.  The  plant  community  in  this  location  contains  several  large 
white  oak  trees  ( Quercus  alba).  These  plants  are  indicative  of  an  older  growth  forest  on  the 
Mountain  and  may  be  similar  to  the  original  forest  cover  on  the  Mountain.  Actual  species 
diversity  of  this  area  has  not  been  quantified,  so  direct  comparisons  cannot  be  made  with  the 
diversity  of  the  mesic  oak-hickory  forest  on  the  north  slopes  of  Mossback  Ridge,  known  to  be 
a highly  diverse  community  (Tucker  1990a).  No  species  of  concern  have  been  recorded  to  date 
from  this  area  and  none  were  observed  during  the  1991  field  reconnaissance. 

4.5.2.2  Effects  of  Operation  and  Maintenance 

Facilities,  Structures,  and  Grounds 

No  additional  effects  on  the  vegetation  at  the  lodge,  cabins,  visitor  information  center, 
and  other  sites  are  expected  as  a result  of  structure,  facility  and  landscape  maintenance,  and 
maintenance  of  utility  right-of-way  corridors.  Vegetation  management  in  these  areas  should 
conform  to  the  Final  EIS  for  Vegetation  Management  in  the  Ozark-Ouachita  Mountains  (U.S. 
Forest  Service  1990c),  which  contains  guidelines  considered  to  be  environmentally  acceptable 
for  U.S.  Forest  Service  lands. 

Park  Use 

No  adverse  effects  on  the  vegetation  are  expected  to  occur  from  recreational  activities 
under  this  alternative.  Hang  gliding  on  the  Mountain  will  continue  to  occur  at  an  old  cabin  site 
that  has  already  been  disturbed.  Rock  climbing  will  be  restricted  to  the  south  bluffs.  Rock 
climbing  is  not  expected  to  increase;  therefore,  unique  species  that  inhabit  the  crevices  of  rock 
outcrops  and  bluffs  on  the  south  side  of  the  Mountain  should  not  be  affected  by  recreational  use. 

Under  this  Alternative,  visitation  to  the  proposed  state  park  is  expected  to  be  greater  than 
under  Alternatives  A,  B,  and  C.  During  the  operation  of  the  proposed  state  park,  however,  the 
rate  of  use  of  the  lodge,  cabins,  visitor  information  center  and  recreational  sites  will  be  variable 
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throughout  the  year.  Visitor  use  of  these  facilities  and  sites  is  expected  to  be  greatest  during  the 
spring  and  fall  when  the  temperatures  are  more  amenable  to  recreational  use  of  the  Mountain. 
As  the  number  of  visitors  to  the  Mountain  increases,  direct  and  indirect  effects  on  the  plant 
communities  are  also  expected  to  increase.  Trampling  of  species  in  high  use  areas  such  as  the 
visitor  information  center  and  the  lodge  site  is  expected  to  increase  under  this  alternative  over 
Alternatives  A,  B,  and  C.  These  effects  can  be  minimized  by  visitor  and  pedestrian  control  via 
established  trails  and  use  areas,  fencing,  signing  at  the  lodge,  cabins,  visitor  information  center, 
campgrounds  and  picnic  areas,  and  by  the  establishment  of  buffer  zones  around  these 
communities. 

Under  Alternative  D,  increased  use  of  the  trails  is  likely  to  occur,  but  it  is  not  expected 
to  be  significant  because  it  will  be  offset  by  the  addition  of  approximately  5.8  miles  of  new 
trails.  While  direct  effects  on  vegetation  can  result  from  over-use  of  trails  and  off-trail 
excursions,  no  adverse  effects  on  the  vegetation  on  Mt.  Magazine  are  expected  to  occur  as  a 
result  of  the  increased  use  of  the  existing  trails.  A change  in  species  composition,  specifically 
an  increase  in  a number  of  non-native,  weedy  species,  will  occur  directly  adjacent  to  the  trail. 

Under  Alternative  D,  no  additional  effects  are  expected  to  occur  from  use  of  the 
additional  picnic  units  at  Greenfield  Picnic  Area  or  at  either  proposed  location  for  the 
19th  century  homestead  site. 

Because  visitation  to  the  Mountain  is  likely  to  increase  under  Alternative  D (see 
Section  4.5.7),  the  potential  for  fire  in  high  risk  areas  and  effects  on  plant  communities  is  likely 
to  increase.  Unlike  the  No  Action,  No  Change  Alternative,  however,  this  alternative  provides 
a mechanism  for  fire  prevention  through  signing  and  fuel  removal,  and  for  fire  control  through 
an  available  source  of  water  and  more  rapid  response  of  on-site  staff  compared  to  Alternative  A. 

Administrative  Activities 

Several  administrative  activities  that  will  take  place  under  Alternative  D (but  that  are  not 
provided  under  Alternative  A)  will  have  beneficial  effects  on  the  long-term  and  continued 
maintenance  of  the  flora  of  Mt.  Magazine.  These  activities  include:  (1)  restriction  of  access 
to  the  mesic  oak-hickory  community  along  Mossback  Ridge,  and  to  the  mesic  bluffline  and  scrub 
oak  woodland  communities  west  of  Brown  Springs;  (2)  resident  enforcement  staff  to  enforce 
restricted  access  to  these  areas;  (3)  visitor  educational  and  interpretive  programs  that  will 
communicate  the  unique  features  of  the  Mountain  and  will  educate  visitors  about  the  protection 
of  plant  communities  and  special  status  species;  (4)  a more  active  monitoring  program  to  readily 
identify  effects  on  plant  communities  and  special  status  species;  and  (5)  a permit  distribution 
system  for  scientific  study  of  elements  on  the  Mountain.  The  restricted  access  will  allow  those 
most  sensitive  or  important  plant  communities  on  the  Mountain  to  remain  in  an  undisturbed 
state.  Because  a permit  system  will  be  used  to  allow  access  into  these  areas  on  the  top  of  the 
Mountain,  sufficient  undisturbed  habitat  should  be  available  to  maintain  the  diversity,  richness, 
and  health  of  the  flora  of  the  Mountain  and  of  unique  plant  communities  and  their  component 
species. 

Similar  to  Alternative  A,  plant  succession  will  continue  to  occur  on  the  Mountain  in 
specific  communities  (e.g.,  sphagnum  seep  community,  prairie  and  glade  openings  in  juniper- 
hardwood  woodlands,  and  scrub-oak  woodlands).  Under  Alternative  D,  however,  multiagency 


4-37 


species  and  habitat  monitoring  and  management  (i.e.,  by  the  Arkansas  Department  of  Parks  and 
Tourism  and  other  state  and  federal  agencies)  is  likely  to  increase  to  prevent  loss  of  these 
communities  and  their  component  species. 

4.5.3  Wetlands 

With  the  exception  of  the  water  line  corridor,  no  wetlands  are  located  in  the  proposed 
development  areas.  Nevertheless,  practices  will  be  implemented  to  avoid  wetlands  during  the 
selection  of  the  specific  sites  for  development  and  construction  on  the  mountaintop.  Because  the 
total  wetland  acreage  known  on  the  mountaintop  is  less  than  one  acre  and  is  distributed  among 
several  very  small  parcels,  avoidance  will  be  easy  to  accomplish.  Therefore,  no  effects  on 
wetlands  on  the  mountaintop  beyond  that  described  in  Alternative  A will  occur  under  this 
alterative. 

Less  than  one  acre  of  potential  jurisdictional  wetland  subject  to  regulation  by  the  U.S. 
Army  Corps  of  Engineers  will  be  affected  for  the  construction  of  the  water  line.  These 
construction  activities  are  authorized  under  the  Corps  of  Engineers  Section  404  Nationwide 
Permits  and  notification  of  construction  activities  to  the  Corps  of  Engineers  will  be  required. 
Indirect  effects  of  increased  surface  runoff  on  this  community  will  most  likely  be  negligible. 
Increased  sedimentation  of  this  community  may  change  species  composition;  however, 
sedimentation  of  this  community  can  be  minimized  per  the  mitigation  measure  described  in 
Section  4.5. 1.1. 

4.5.4  Wildlife  (Vertebrates) 

No  additional  effects  on  the  resident  and  migrant  vertebrate  communities  beyond  those 
discussed  previously  for  Alternatives  B and  C are  likely  under  this  alternative,  despite  increased 
acreage  cleared  and  anticipated  increases  in  visitation.  Displacement  of  resident  populations 
immediately  adjacent  to  new  facilities  (i.e.,  lodge  and  cabins,  19th-century  homestead)  is  likely. 
Based  on  the  proposed  locations  for  the  construction  of  the  19th  century  homestead  and  the  lodge 
site  overlooking  Bear  Hollow,  this  displacement  should  not  affect  the  continued  existence  of  the 
vertebrate  populations  on  the  Mountain.  Displacement  of  resident  vertebrate  species  at  the  old 
lodge  site  is  likely  to  occur  because  of  the  high  concentration  of  visitors  expected  at  this  site. 

4.5.5  Wildlife  (Invertebrates) 

Activities  such  as  clearing  and  grading  will  remove  invertebrate  habitat.  Landscaping 
activities  should  allow  the  re-invasion  of  some  invertebrate  species.  It  is  more  likely  that  the 
original  populations  will  be  replaced  by  more  common  invertebrate  species.  A positive  benefit 
to  all  invertebrate  species  would  be  the  environmental  education/interpretive  programs  and 
environmental  monitoring  by  multiple  agencies. 

4.5.6  Proposed,  Endangered,  Threatened,  and  Sensitive  (PETS)  Species 

4.5.6. 1 Plants 

No  PETS  plant  species,  with  the  exception  of  a few  individuals  of  prickly  gooseberry 
( Ribes  cynosbati ),  have  been  recorded  from  the  area  of  the  proposed  visitor  information  center 
(Tucker  1980,  1990a),  or  were  seen  during  the  1991  field  surveys.  While  an  increase  in  acres 
cleared  for  the  visitor  information  center  increases  the  likelihood  of  the  clearing  of  the  few  plants 
of  prickly  gooseberry  at  this  location  over  Alternative  C,  there  are  large  numbers  of  this  species 


4-38 


elsewhere  on  the  Mountain  outside  the  areas  proposed  for  construction.  The  removal  of  a few 
plants  should  not  affect  this  PETS  species.  Trampling  of  prickly  gooseberry  plants  following 
construction  can  be  minimized  by  control  of  visitor  access  through  signs  and  designated  trails. 

The  list  of  species  which  could  be  affected  by  the  construction  and  use  of  the  lodge  and 
cabins  at  the  old  lodge  site  includes:  Ouachita  leadplant  ( Amorpha  ouachitensis ),  Bush’s  poppy 
mallow  ( Callirhoe  papaver  var.  Bushii)  (if  not  already  extirpated),  small-headed  pipewort 
( Eriocaulon  kornickianum)  (if  not  already  extirpated),  and  broom  nail  wort  ( Paronychia  virginica 
var.  scoparia).  Of  these  species,  however,  only  the  first  and  last  would  almost  certainly  be 
subject  to  loss  during  construction  and  trampling  during  operation  of  these  facilities.  The 
Ouachita  leadplant  occurs  in  the  vicinity  of  the  old  lodge  site  as  widely  scattered  shrubs,  a few 
of  which  would  probably  be  removed  in  vegetation  clearing  activities.  Loss  of  additional  plants 
could  occur  as  a result  of  construction-related  activities  (e.g.,  construction  staging  activities, 
inadvertent  trampling).  Flagging  of  individual  plants  prior  to  construction  activities  could 
minimize  the  unnecessary  loss  of  individual  plants.  Loss  of  a few  individuals,  however,  should 
not  adversely  affect  this  PETS  species  due  to  the  presence  of  numerous  plants  elsewhere  on  the 
Mountain.  The  broom  nailwort  occupies  ledges  and  pavement  outcrops  at  scattered  locations 
all  along  the  south  bluffline.  Because  of  its  association  with  bedrock  it  probably  has  a higher 
potential  for  damage  from  indirect  effects  (e.g.,  trampling)  than  from  direct  effects  (e.g., 
vegetation  clearing  activities).  Use  of  flagging  and  buffer  zones  around  broom  nailwort 
populations  prior  to  construction  should  minimize  effects  on  this  plant  species.  More 
importantly,  with  control  of  visitor  access  to  the  outcrops  through  the  establishment  of  buffer 
zones,  designated  pedestrian  trails,  fencing  and/or  signing,  effects  on  this  PETS  species  can  be 
avoided  and/or  minimized  during  operation  of  the  state  park. 

With  the  exception  of  the  broom  nailwort,  no  PETS  species  were  identified  during  the 
1991  survey  of  the  proposed  water  line  corridor,  access  roads,  and  water  tower.  A few 
scattered  clumps  of  this  species  were  observed  along  the  first  bluffline  (approximately  2,500  ft 
elevation)  from  the  top.  These  plants,  however,  were  elongated  and  pale  green  as  a result  of 
the  heavy  shading  from  overstory  and  understory  species;  and  better  examples  of  this  species 
are  found  elsewhere  on  the  Mountain.  The  clearing  of  the  vegetation  within  the  power  line 
corridor  for  the  construction  of  the  water  line  will  most  likely  be  beneficial  to  these  scattered 
clumps  by  providing  a well-lighted  habitat. 

Many  PETS  species,  including  Ozark  chinquapin,  Ouachita  leadplant,  broom  nailwort, 
prickly  gooseberry,  Epling’s  wood-nettle  (Stachys  cplingii),  Wood’s  false  hellebore  (Vcrarrum 
woodii),  and  Ozark  spiderwort  (Tradescanria  ozarkcma)  have  been  documented  in  the  vicinity 
of  the  proposed  rim  trail  (Tucker,  1990a).  With  the  exception  of  Ozark  chinquapin  and  prickly 
gooseberry,  no  other  PETS  species  were  observed  during  the  1991  field  survey  of  the  proposed 
trail.  However,  the  location  and  flagging  of  this  proposed  trail  was  completed  at  a time  when 
vegetative  growth  and  flowering  had  already  passed.  Therefore,  loss  of  or  reduction  in 
population  size  of  species  not  observed  could  occur  as  a result  of  trail  construction  and  use.  The 
loss  of  or  reduction  in  population  size  of  these  PETS  species  can  be  avoided  by  rerouting  the 
trail  away  from  PETS  species  and  by  leaving  a protecting  vegetative  buffer  zone  around  the 
population. 

All  development  alternatives  include  restricted  use  areas.  The  inclusion  of  these 
restricted  use  areas  as  an  integral  part  of  the  administration  of  the  park  should  be  beneficial  to 
all  PETS  species.  Other  positive  benefits  would  be  the  environmental  education/interpretive 
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programs  and  environmental  monitoring  by  multiple  agencies.  Environmental  programs  should 
heighten  awareness  of  the  public  concerning  PETS  species.  In  addition,  the  multiple  agency 
monitoring  could  have  immediate  benefits  to  ensure  the  existence  of  PETS  species  and  to 
formulate  management  guidelines  to  ensure  their  viability.  Reduction  of  hunter  access  points 
from  four  to  two  locations  should  reduce  the  potential  for  man-made  fires  that  could  destroy 
habitat  of  some  PETS  species. 

Permitted  access  for  scientific  study  should  play  a major  role  in  protecting  PETS  habitat 
and  in  reducing  duplicative  collection  of  scientific  voucher  specimen  for  PETS  species  which 
have  already  been  documented  numerous  times. 

4. 5. 6.2  Wildlife  (Vertebrates) 

No  PETS  species,  with  the  exception  of  the  rufous-crowned  sparrow,  have  been  recorded 
from  any  of  the  development  areas  or  were  seen  during  the  1991  field  surveys.  Effects  on  the 
rufous-crowned  sparrow  are  likely  if  the  old  lodge  site  is  selected  for  construction  of  the 
lodge/cabins  complex.  As  discussed  in  detail  in  Section  3.9.3,  the  rufous-crowned  sparrow  is 
known  to  inhabit  the  plant  community  of  the  south  bluffline.  Construction  activities,  especially 
in  the  old  cabin  sites  to  the  west  of  the  old  lodge  site,  may  eliminate  or  modify  a portion  of  the 
species’  limited  habitat.  The  sparrow  has  been  described  as  primarily  a ground  nester. 
Construction  activities  could  expose  the  nest,  eggs,  and  chicks  and  increase  predation  by  other 
vertebrates,  cause  the  loss  of  nest  sites,  and/or  cause  the  abandonment  of  nest  sites.  Wherever 
possible,  avoidance  of  rufous-crowned  sparrow  habitat,  or  minimization  of  construction  in  its 
habitat,  should  be  practiced.  Habitat  evaluation  and  species  monitoring  will  be  implemented 
prior  to  construction  activities  to  identify  species-specific  habitat  requirements  (e.g.,  territory) 
and  to  recommend  the  amount  of  habitat  to  protect  during  construction  and  operation  of  the 
park. 

Since  the  nesting/fledgling  season  would  correspond  with  the  peak  visitor  season,  the 
rufous-crowned  sparrow  nests  may  be  subject  to  trampling  and  destruction  by  foot  traffic. 
According  to  studies  (Carlson,  personal  communication  1992),  the  rufous-crowned  sparrow  will 
abandon  its  nest  if  subjected  to  heavy  foot  traffic.  Since  little  is  currently  known  about  the 
population  size  and  dynamics  of  the  Mt.  Magazine  population,  loss  of  nests,  eggs,  or  chicks 
would  reduce  the  population  size  on  the  Mountain.  Identification  of  nest  sites  and/or 
approximate  locations  and  visitor  control  during  the  nesting  and  fledgling  season  should  reduce 
effects  on  this  species. 

Outside  of  its  nesting  season,  this  species  will  tolerate  increased  human  activity;  however, 
little  is  known  of  how  this  species  will  tolerate  increased  competition  from  other  bird  species  that 
result  from  increased  human  activities.  The  cumulative  effects  of  both  the  direct  effects 
described  above  and  the  indirect  effects  of  competition  and  displacement  of  the  rufous-crowned 
sparrow  by  species  known  to  be  tolerant  of  human  activities  could  affect  the  continued  existence 
of  the  rufous-crowned  sparrow  population  on  Mt.  Magazine. 

4.5. 6.3  Wildlife  (Invertebrates) 

No  construction  is  planned  in  known  areas  of  invertebrate  PETS  species.  Thus,  no 
invertebrate  PETS  species  should  be  directly  affected  by  this  alternative.  Routine  operation  and 
maintenance  of  the  roadsides,  specifically  mowing  or  other  means  of  vegetation  and  weed 
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control,  has  the  potential  to  indirectly  effect  the  Diana  fritillary  by  removing  the  host  plant 
species  during  the  time  of  its  use  by  this  species.  This  potential  effect  can  be  avoided  by 
changing  mowing  and  weed  control  practices  and  schedules.  Similar  to  Alternatives  B and  C, 
the  establishment  of  a permit  system  for  scientific  study,  of  educational  programs,  of  restricted 
areas  on  the  Mountain,  and  of  a multiagency  monitoring  and  species  management  program 
should  have  beneficial  effects  on  this  butterfly.  Elimination  of  unregulated  collection  should 
help  ensure  the  continued  existence  of  this  species  on  Mt.  Magazine. 

The  inclusion  of  restricted  use  areas,  environmental  education/interpretive  programs,  and 
environmental  monitoring  by  multiple  agencies  should  be  beneficial  to  all  other  invertebrate 
PETS  species  on  the  Mountain.  Environmental  programs  should  heighten  awareness  of  the 
public  concerning  invertebrate  PETS  species.  The  multiple  agency  monitoring  should  ensure 
the  existence  of  other  invertebrate  PETS  species  on  the  Mountain. 

Although  no  indirect  effects  on  the  Magazine  Mountain  shagreen  snail  ( Mesodon 
magazinensis)  are  anticipated,  protection  of  this  species  can  be  achieved  via  the  implementation 
of  the  recovery  plan  for  this  species  which  is  currently  in  draft  form  (Hartfield  1989). 
Reduction  of  hunter  access  areas  from  four  to  two  under  this  and  other  alternatives  should 
reduce  the  potential  for  man-made  fires  that  could  destroy  critical  habitat  of  some  invertebrate 
PETS  species. 

4.5.7  Cultural  Resources 

No  additional  effects  on  cultural  resources  in  areas  described  previously  under 
Alternatives  B and  C are  expected  to  occur  under  this  alternative.  With  the  proposed  addition 
of  the  19th  century  homestead  and  rim  hiking  trail,  additional  effects  on  cultural  resources  are 
anticipated  as  described  below. 

19th  Century  Homestead 

The  location  of  the  proposed  19th  century  homestead  across  from  the  old  lodge  site,  a 
5-acre  area  located  east  of  the  loop  road  and  at  the  base  of  the  southern  side  of  Signal  Hill,  was 
surveyed.  No  cultural  resources  were  found  at  this  location. 

No  cultural  resources  were  found  in  the  proposed  homestead  location  overlooking  Bear 
Hollow  (see  Section  4.4.7).  Thus,  no  effects  on  cultural  resources  are  anticipated  at  this 
location. 

Hiking  Trails 

The  5.8-mile  rim  trail  proposed  under  this  alternative  will  not  directly  affect  significant 
cultural  resources  on  the  Mountain,  except  at  the  trail  heads.  Indirect  impacts  may  occur  at  sites 
located  on  either  side  of  the  trail.  Multiple  agency  monitoring  of  these  sites,  provided  for  under 
this  alternative,  can  identify  if  destruction  of  these  sites  is  occurring  from  trail  use,  and 
recommendations  for  rerouting  can  be  made.  If  monitoring  and  protection  of  the  sites  occurs 
during  construction  and  use  of  the  trail,  then  cultural  resources  should  not  be  affected. 
Monitoring  and  protection  of  the  sites,  therefore,  will  be  necessary  to  minimize  effects  on  these 
sites. 
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In  addition,  2 miles  of  the  existing  historic  Will  Apples  Road  (49-42)  was  surveyed. 
This  road  is  potentially  eligible  and  may  be  suitable  for  use  as  a hiking  and  horse  trail  as  long 
as  the  archeological  resources  (house  sites,  school,  springs,  and  rockwork)  on  each  side  of  the 
road  are  monitored  and  not  disturbed. 

4.5.8  Socioeconomics 

Table  4.3  presents  the  estimated  change  in  economic  variables  for  Alternative  D.  These 
economic  estimates  were  calculated  as  previously  described  under  Alternative  B. 

Under  Alternative  D,  both  short-  and  long-term  effects  increase  as  the  size  of  the 
development  increases  (Table  4.3).  This  applies  to  both  the  initial  construction  phase  and  the 
tourism  expenditure  level.  There  are  anticipated  diminishing  returns  to  all  the  project 
alternatives,  which  are  probably  more  applicable  to  the  tourism  levels  than  to  the  construction 
levels.  These  influences  of  the  law  of  diminishing  marginal  returns  have  been  included  in  the 
process  of  estimating  the  annual  level  of  tourism  expenditures  expected  within  the  primary 
impact  area. 

Human  and  material  resources,  as  well  as  power  and  energy,  are  required  to  design, 
construct,  operate,  and  maintain  all  of  the  improvements  for  this  alternative.  Under  Alternative 
D,  first  costs  are  estimated  to  be  $13,386,  350  (lodge  overlooking  Bear  Hollow)  or  $13,412,410 
(old  lodge  site),  depending  on  the  selected  location  of  the  lodge.  Annual  operation  and 
maintenance  costs  are  estimated  to  be  $1,242,180.  Cost  estimating  methodologies  and  detailed 
lists  of  estimated  first  costs  and  annual  costs  for  each  of  the  alternatives  are  included  in 
Appendix  F,  Part  III.  First  cost  commitments  for  each  alternative  include  construction, 
architectural,  engineering,  and  planning  costs.  Annual  cost  commitments  for  each  alternative 
include  personnel,  water,  electric  energy,  chemicals,  vehicle  use  (including  the  consumption  of 
oil  and  gasoline),  telephone  service,  insurance,  solid  waste  disposal  service,  water,  and  other 
miscellaneous  expenses. 

Similar  to  other  State  projects,  first  costs  required  by  Alternative  D will  be  provided  by 
the  State  of  Arkansas.  A portion  of  the  annual  costs  are  expected  to  be  recovered  through  park 
revenues.  The  commitment  of  the  resources  themselves  (energy,  oil  and  gas),  however,  is 
irretrievable. 

From  an  engineering  perspective,  there  is  no  discernible  difference  between  locating  the 
lodge,  cabins,  and  related  facilities  at  either  the  original  lodge  site  or  at  the  lodge  location 
overlooking  Bear  Hollow.  The  human,  economic,  and  material  resources  required  to  develop 
either  site  are  essentially  the  same  as  shown  in  the  cost  estimates  in  Appendix  F. 

The  method  used  to  estimate  revenues  and  profits  for  the  various  levels  of  development 
is  described  in  Appendix  E,  Part  II.  The  total  estimated  yearly  revenue  under  Alternative  D is 
$1,392,000  and  the  estimated  yearly  net  accounting  profit  is  $487,000.  The  average  estimated 
range  of  visitation  to  Mt.  Magazine  under  this  alternative  is  227,000  to  265,000  annually. 

4.5.9  Opportunities  for  Public  Use 

Recreational  opportunities  would  further  improve  under  Alternative  D with  additional 
and  improved  picnic  areas  and  camp  units,  additional  trail  mileage,  a 19th  century  homestead, 
and  a swimming  pool.  The  overnight  capacity  of  the  mountaintop  and  its  attractiveness  to  a 
more  diversified  population  would  be  increased  by  the  addition  of  more  camp  units,  a lodge,  a 
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Table  4.3.  Estimated  economic  effects  to  the  primary  impact  area  of  Mt.  Magazine  for 
Alternative  D1. 


Change  in 
Gross  Sales2 

Change  in 
Employment3 

Change  in  Total 
Wages  and  Salaries 

Short-Term4  Direct  Effect 

$13.3  mil 

n/a 

n/a 

Short-Term  Indirect  Effect 

$7.4  mil 

n/a 

n/a 

Short-Term  Total  Effect 

$20.7  mil 

87 

$3.9  mil 

Long-Term5  Direct  Effect 

$6.4  mil 

n/a 

n/a 

Long-Term  Indirect  Effect 

$3.6  mil 

n/a 

n/a 

Long-Term  Total  Effect 

$10.0  mil 

119 

$1.9  mil 

1 Estimated  construction  cost  is  $13.3  million  and  the  estimated  total  annual  expenditure 
for  this  alternative  is  $6.4  million. 

2 Computed  from  the  gross  sales  multiplier. 

Estimated  additions  to  the  total  number  of  jobs  in  the  primary  impact  area  (Logan  and 
Yell  Counties). 

4 Short-Term  effects  are  associated  with  the  construction  phase  of  the  project. 

Long-Term  effects  are  associated  with  tourist  expenditures  and  are  estimated  on  a yearly 
basis. 

n/a  Not  applicable.  The  estimated  economic  effects  are  isolated  into  direct  and  indirect 
effects  only  for  changes  in  gross  sales. 

Note:  Refer  to  Appendix  E,  Part  II  for  economic  model  used  to  compute  changes  in  gross 
sales,  employment,  and  wages  and  salaries. 
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restaurant,  and  a visitor  information  center.  The  presence  of  the  lodge  and  cabins  on  Mt. 
Magazine  is  expected  to  increase  visitation  and  recreational  use  of  the  Mountain.  Day  use  of 
the  Mountain  is  also  expected  to  increase  because  of  the  addition  of  new  facilities  and  trails 
described  above.  With  enhanced  recreational  facilities,  the  opportunity  for  recreation  based  on 
solitude  would  be  decreased,  but  not  eliminated.  Recreationists  seeking  undeveloped  areas  for 
solitude  may  find  certain  areas  on  Mt.  Magazine  no  longer  meet  their  needs.  Additionally,  the 
development  level  of  the  mountaintop  under  this  alternative  may  require  additional  lighting  at 
night  that  may  cause  concomitant  light  pollution.  Under  this  alternative,  the  mountaintop  may 
be  less  desirable  for  use  by  local  astronomers,  even  though  new  recreational  opportunities  for 
astronomers  will  be  made  available  through  the  addition  of  an  astronomical  lookout  area. 

This  alternative  also  provides  for  the  development  of  educational  opportunities,  which 
includes  interpretive  programs  and  displays  in  the  visitor  information  center.  Educational 
opportunities  and  interpretive  programs  should  have  a long-term  beneficial  effect  on  the  use  of 
the  Mountain  and  the  protection  of  its  resources. 

Areas  of  restricted  use  will  be  established  to  preserve  the  elements  of  the  Mountain’s 
ecosystem.  Restricted  use  areas  should  provide  a balance  between  increased  use  and  the  long- 
term protection  of  the  Mountain’s  resources.  The  designation  of  restricted  use  areas  on  the 
Mountain  and  the  reduction  of  hunter  access  areas  by  one-half  may  inconvenience  hunters  but 
should  not  eliminate  use  of  the  slopes  by  hunters.  Access  to  the  slopes  is  available  from  the 
base  or  sides  of  the  Mountain.  Use  of  a permit  system  for  scientific  research  and  for  access  into 
restricted  areas  should  prevent  duplicate  collection  of  specimens  for  which  numerous  collections 
have  been  made,  will  ensure  the  collection  of  compatible  data  and  information  to  inventory  the 
Mountain’s  resources  and  to  identify  patterns  and  trends  in  resource  condition,  and  will  regulate 
disturbances  to  resources  and  maintain  resource  health  and  viability. 

Short-term  impacts  on  recreational  activities  are  likely  during  construction.  Recreation 
is  likely  to  be  disrupted  by  noise,  movement  of  heavy  equipment,  .extra  traffic,  and  temporary 
obstructions  or  restrictions.  Visitation  by  curious  citizens  may  also  temporarily  increase  during 
construction. 

Construction  of  facilities  at  the  old  lodge  site  may  temporarily  affect  the  rock  climbing 
and  hang  gliding  activities  currently  taking  place  along  the  south  face  of  the  Mountain.  Rock 
climbing  activities  may  be  affected  by  operation  and  use  of  the  facilities  on  the  south  side  of  the 
Mountain.  Objects  thrown  over  the  bluffs  by  visitors  to  the  Mountain  can  increase  the  hazards 
for  rock  climbers  and  decrease  their  safety.  Hazards  to  rock  climbers  can  be  minimized  and 
avoided  through  several  options  including,  implementation  of  construction  good-housekeeping 
practices,  restriction  of  climbing  activities  during  construction,  signing  near  the  bluffs  to  protect 
climber  safety  below,  and  establishment  of  a buffer  zone  along  the  bluffline  in  which 
construction  workers  and  visitors  are  prohibited.  Temporary  loss  of  access  to  the  hang  gliding 
area  during  construction  will  be  short-term  and  should  affect  neither  the  continued  use  of  this 
site  nor  the  safety  of  the  hang  gliders.  Locating  the  lodge  at  Bear  Hollow  would  not  affect  any 
of  the  current  recreational  uses. 

It  is  likely  that  increased  use  resulting  from  the  establishment  of  a state  park  on  the 
plateau  will  eventually  result  in  increased  bear  and  human  confrontations  (Dr.  Clark,  personal 
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communication  1991).  The  majority  of  these  encounters  will  involve  the  bears’  search  for  food. 
Proper  waste  control  measures  (i.e.,  bear-proof  garbage  cans  and  control  of  solid  waste)  will 
minimize  potential  confrontations. 

4.5.10  Aesthetics 

The  development  proposed  under  this  alternative  will  change  how  the  recreation  areas 
look  and  therefore  will  affect  the  aesthetics  of  the  area.  Approximately  59-60  acres  of  land  are 
expected  to  be  affected  by  a change  in  use.  Whether  these  effects  are  considered  to  be  positive 
or  negative  will  mostly  depend  on  the  observer.  Some  other  possible  effects  on  the  Mountain’s 
aesthetics  include: 

• The  clearing,  materials  storage  areas,  and  heavy  machinery  that  will  be  present 
during  construction  will  be  a visual  intrusion  on  the  aesthetics  of  the  mountaintop; 
however,  these  activities  are  relatively  short-term  and  the  effect  on  aesthetics 
during  the  construction  phase  is  not  a major  concern. 

• A reduction  in  vandalism  and  improper  disposal  of  trash  with  the  presence  of  full- 
time personnel  on  the  Mountain  will  increase  the  aesthetic  quality  of  the 
mountaintop. 

• The  location  of  the  lodge  at  the  old  site  on  the  south  rim  would  be  considered 
aesthetically  pleasing  to  some  visitors;  others  may  feel  that  it  interferes  with  the 
grand  view  from  the  south  rim. 

• The  location  of  the  lodge  under  this  alternative  does  affect  the  scenery  as  viewed 
from  the  two  alternative  lodge  sites.  The  old  lodge  site  on  the  south  rim  offers 
a panoramic  view  of  the  valley  below.  The  Bear  Hollow  site  offers  a limited 
view,  but  may  appeal  to  the  visitor  who  likes  a more  rustic  setting. 

• The  construction  of  new  water  line  access  roads  and  water  line  improvements  will 
be  a visual  intrusion  on  the  view  from  certain  locations  on  the  south  side  of  the 
Mountain.  While  this  intrusion  will  be  a long-term  intrusion  on  visual  quality, 
it  will  lessen  over  time  and  will  not  be  much  greater  than  the  visual  intrusion  of 
the  existing  power  line  corridor. 

4.6  Alternative  E 

The  greatest  degree  of  development  will  occur  under  this  alternative.  In  addition  to  the 
existing  facilities,  Alternative  E includes  the  construction  and  operation  of  20  camp  units  with 
water  at  the  quarry  camp  area;  20-40  camp  units  with  water  at  Cameron  Bluff  Campground;  an 
increase  in  the  number  of  picnic  units  at  Greenfield  and  East  End  Picnic  Areas;  pavilions  with 
restrooms  at  East  End  Picnic  Area,  Greenfield  Picnic  Area,  and  the  proposed  quarry  camp  area; 
bathhouses  at  both  Cameron  Bluff  Campground  and  the  proposed  quarry  horse  camp;  a visitor 
information  center;  toilets  at  the  hang  gliding,  rock  climbing,  and  other  recreational  areas;  10-20 
cabins;  6 employee  residences;  a maintenance  building;  two  amphitheaters;  a recreation  vehicle 
sanitary  station;  a 19th  century  homestead;  5.8  miles  of  hiking  trails  along  the  rim;  and  a 60-90 
room  lodge  with  restaurant,  pool,  and  two  tennis  courts.  Approximately  28  full-time  employees 
and  1 1 state-owned  vehicles  are  needed  to  manage,  operate,  and  maintain  the  proposed  state  park 
under  this  alternative. 
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4.6.1  Soil,  Water,  and  Air 

4.6.1.1  Soil 

Approximately  21  acres  of  land  would  be  cleared,  graded,  and  subject  to  heavy 
equipment  traffic  during  construction  under  Alternative  E.  Construction  of  recreation  facilities 
and  utility  lines  under  Alternative  E would  eliminate  existing  ground  cover  and  result  in  either 
displacement  or  compaction  of  soils.  Possible  indirect  effects  of  construction  activities  are  the 
changes  in  drainage  patterns  from  grading,  erosion,  and  sedimentation.  The  proposed  locations 
for  facilities,  however,  are  fairly  flat  or  gently  sloped;  therefore,  these  indirect  effects  are 
expected  to  be  temporary,  minimal,  and  of  little  or  no  consequence.  The  water  line,  booster 
stations,  and  associated  access  road  will  be  constructed  over  rough,  steep  terrain.  Erosion  may 
be  expected  to  occur  during  construction  because  of  the  steep  slope.  To  minimize  erosion,  land 
disturbances  should  be  kept  to  a minimum  and  restabilization  scheduled  as  soon  as  practical. 
Soil  Conservation  Service  standards  and  specifications  for  erosion  and  sediment  control  should 
be  used  for  the  design  and  construction  of  erosion  and  sediment  control  measures.  Mitigation 
measures  are  discussed  in  greater  detail  in  Section  4.7. 

The  Universal  Soil  Loss  Equation  (Corbitt  1990),  which  is  used  by  various  resource  and 
regulatory  agencies  to  model  soil  erosion,  was  used  in  the  impact  analysis  to  estimate  the  amount 
of  soil  loss  as  a result  of  development  under  this  alternative.  Total  soil  loss  after  the  completion 
of  development  proposed  under  Alternative  E is  estimated  to  be  297.2  tons  per  year,  an  increase 
in  2.9  tons  per  year  over  Alternative  D.  The  average  soil  loss  was  estimated  to  be  3.9  tons  per 
acre  per  year,  an  increase  of  3.6  tons  per  acre  per  year  over  average  soil  loss  before 
development.  Most  of  the  soil  loss  in  attributable  to  the  water  line  access  road.  This  rate  of 
sediment  loss  is  not  expected  to  have  any  long-term,  cumulative  downstream  effects  because  the 
size  of  the  affected  area  is  relatively  small  compared  to  the  size  of  the  watersheds  of  receiving 
streams,  and  the  intervening  forested  area  would  buffer  streams  from  long-range  transport  of 
sediment.  Additionally,  the  sediment  would  be  distributed  among  several  drainages.  Effects  can 
be  further  mitigated,  for  example,  by  grading  and  graveling  access  roads,  and  establishing 
grassed  waterways  and  ditches  along  the  access  roads. 

During  operation  and  management  of  recreation  facilities,  the  use  of  unpaved  Forest 
Development  Road  1606  on  the  west  end  of  Mt.  Magazine  will  be  limited.  By  restricting  the 
use  of  this  road,  erosion  and  sedimentation  are  minimized  in  this  hydrologically  sensitive  area. 
In  addition,  restricted  use  of  the  area  west  of  Brown  Springs  will  minimize  the  number  of  people 
exploring  the  bluffs  and  traversing  the  low,  creeping  slopes  above  the  rock  faces;  therefore, 
there  will  be  no  effect  on  the  current  rates  of  soil  movement  on  these  unstable  slopes. 

4.6.1.2  Water 

The  construction  and  on-going  operation  and  maintenance  of  the  proposed  development 
under  this  alternative  would  result  in  increased  stormwater  runoff.  Total  increased  storm  flows 
were  estimated  to  be  approximately  22.4  cfs  by  applying  the  Rational  Method  and  assuming  a 
3.5  inch  per  hour  storm,  which  is  the  100  yr.  design  storm.  This  total  flow  off  the  affected  area 
would  also  be  mixed  with  runoff  from  an  even  larger  watershed  area,  and  would  be  distributed 
among  several  discrete  drainages;  therefore,  the  actual  runoff  from  the  affected  area  would  result 
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in  an  insignificant  increase  in  flow  in  each  drainage,  and  should  not  cause  any  significant 
cumulative  effects  downstream.  Stormwater  flows  generated  from  the  site  will  be  managed  in 
accordance  with  all  applicable  regulations. 

Hydrocarbons  and  other  compounds  could  be  present  in  runoff  from  paved  areas  with 
vehicle  traffic.  The  EPA  conducted  a national  study  of  urban  runoff  and  found  a number  of 
priority  pollutants  in  stormwater  (EPA,  1983).  The  U.S.  Forest  Service  used  the  EPA  data  and 
applied  it  to  an  analysis  of  potential  impacts  from  the  existing  road  on  Mt.  Magazine  upon  the 
Magazine  Mountain  shagreen  snail.  Their  calculations  are  based  on  the  highest  concentrations 
of  constituents  found  in  Little  Rock,  Arkansas,  road  runoff.  This  analysis  demonstrated  that  road 
runoff  mixed  with  runoff  from  the  watershed  area  above  the  road  and  diluted  stormwater 
contaminants  well  below  the  State  numeric  water  quality  criteria  for  aquatic  life.  The  EPA  study 
was  conducted  in  a large  urban  area  where  there  are  significant  percentages  of  residential, 
commercial  and  mixed  use  areas  and  pavement,  and  there  is  very  little  opportunity  for 
stormwater  dilution  from  undeveloped  areas.  In  comparison  the  proposed  development  on  Mt. 
Magazine  will  result  in  far  less  vehicle  traffic,  and  the  affected  area  is  small  (less  than  3 percent) 
in  comparison  to  a total  2,200  acre  mountaintop.  Runoff  from  areas  affected  by  development 
is  expected  to  be  diluted  by  at  least  a factor  of  ten  in  each  drainage  basin.  Thus,  no  significant 
downstream  cumulative  effects  should  result  from  these  compounds. 

The  groundwater  recharge  area  for  known  springs  on  the  north  side  of  the  Mountain  is 
located  largely  in  the  restricted  area  west  of  Brown  Springs  and  will  not  be  affected  by 
development  on  Mt.  Magazine.  Reduction  in  recharge  areas  due  to  addition  of  impervious 
surface  is  less  than  1 percent  of  the  total  available  recharge  area;  therefore,  reduction  in  recharge 
is  expected  to  be  minimal  and  of  little  or  no  consequence. 

Construction  of  the  water  line  and  storage  facilities  will  provide  a year-round  supply  of 
water  on  the  Mountain.  It  is  anticipated  the  source  of  water  will  be  the  towns  of  Blue  Mountain 
and  Magazine.  An  additional  30,000  gallons  per  day  of  water  will  be  provided  by  the  City  of 
Booneville  to  meet  the  increased  water  consumption  needs  under  this  alternative.  Officials  from 
these  towns  and  the  City  of  Booneville  have  indicated  there  should  be  sufficient  water  supply 
to  meet  the  needs  of  Mt.  Magazine  and  their  respective  customers. 

Wastewater  generated  as  a result  of  the  proposed  improvements  will  be  treated  and 
released  off  the  Mountain.  Approximately  23,800  gallons  per  day  wastewater,  an  increase  of 
7,100  gallons  per  day  over  Alternative  D,  would  be  treated  and  discharged  to  either  Big  Shoal 
Creek  (proposed  lodge  site  overlooking  Bear  Hollow)  or  West  Bass  Creek  (old  lodge  site), 
depending  on  the  selected  location  of  the  lodge.  In  order  to  avoid  discharging  treated 
wastewater  into  the  Special  Interest  Area,  effluent  may  be  hard  piped  for  discharge  to  the 
approximate  1,600  ft  elevation.  Although  it  is  unclear  whether  this  mitigation  measure  will  be 
needed,  particularly  for  the  wastewater  treatment  facility  that  would  discharge  off  the  south  side 
of  the  mountain  into  West  Bass  Creek,  provisions  for  hard  piping  the  effluent  are  included  in 
the  cost  estimates  (Appendix  F,  Part  III).  The  Arkansas  Department  of  Parks  and  Tourism  will 
apply  for  an  NPDES  permit  to  operate  a wastewater  treatment  plant.  In  addition,  the  treatment 
facility  would  be  expected  to  produce  effluent  of  a quality  that  will  comply  with  the  discharge 
permit  conditions;  however,  effluent  will  be  oxygen  demanding  and  containing  nutrients  such 
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as  phosphorus  and  nitrogen.  These  nutrients  will  promote  the  growth  of  vegetation  in  proximity 
to  the  outfall  of  the  discharge  pipe.  However,  no  significant  downstream  cumulative  effects  are 
expected  from  these  discharges. 

No  additional  effects  on  water  beyond  those  described  under  Alternative  D are  expected 
to  occur  under  this  alternative. 

4.6.1.3  Air 

The  proposed  development  would  not  degrade  the  ambient  air  quality  and  therefore,  will 
have  no  effect  on  human  health,  vegetation,  wildlife,  and  the  environment  in  general.  Dust  may 
be  raised  during  construction  but  can  be  controlled  by  spraying  water  on  the  soil  and  excavated 
material  to  keep  it  on  the  ground,  graveling  access  roads,  and  covering  soil  and  debris  piled  in 
open  trucks. 

Potential  odors  may  arise  from  the  wastewater  treatment  plant  proposed  under  this 
alternative  even  when  operated  properly.  Mitigating  measures  that  could  be  used  to  reduce  odor 
drift  include  use  of  a vegetated  buffer  zone  around  the  wastewater  treatment  plant  and  locating 
the  wastewater  treatment  plant  away  from  high  use  visitor  areas. 

4.6.2  Vegetation 

Under  this  alternative,  a further  increase  in  the  amount  of  vegetation  cleared  for 
construction  over  Alternative  D will  occur.  The  amount  of  vegetation  removal  is  the  greatest 
under  this  alternative.  No  effects  on  the  vegetation  at  Cameron  Bluff  Campground  are  expected 
to  occur  as  a result  of  construction  of  additional  camp  units  and  facilities  in  the  campground. 
The  construction  of  the  tennis  courts  at  the  old  lodge  site  on  the  south  side  of  the  Mountain  will 
further  remove  portions  of  the  limited  plant  communities  at  that  location.  Increased 
fragmentation  of  the  juniper-hardwood  woodlands,  xeric  sandstone  community,  and  the  glade 
and  prairie  openings  in  the  juniper-hardwood  woodlands  will  occur.  Effects  on  these 
communities  and  on  their  component  species  can  be  minimized  by  locating  the  park  facilities  and 
structures  to  maintain  large  areas  of  these  communities.  The  effects  of  construction  on  the 
remaining  flora  of  the  Mountain  should  not  be  greater  than  those  described  under  Alternative  D. 

Increased  visitor  use  of  the  mountaintop  and  of  the  proposed  facilities  and  recreational 
areas  over  Alternative  D is  expected  under  Alternative  E.  The  effects  of  increased  visitor  use 
should  be  greatest  on  the  vegetation  at  the  old  lodge  site.  Increased  trampling  of  plants  and 
displacement  of  native  vegetation  with  weedy  species  most  likely  will  occur.  These  effects, 
however,  could  be  minimized  with  an  increase  in  visitor  and  pedestrian  control  measures  over 
those  described  previously  for  Alternatives  B,  C,  and  D. 

No  additional  effects  on  the  vegetation  of  Mt.  Magazine  beyond  those  described  above 
and  expected  for  Alternative  D should  occur  as  a result  of  operation,  maintenance,  and 
management  activities  under  Alternative  E. 

4.6.3  Wetlands 

As  discussed  in  Section  4.3.3,  no  effects  beyond  those  discussed  under  Alternative  B are 
expected. 
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4.6.4  Wildlife  (Vertebrates) 

No  additional  effects  on  the  resident  and  migrant  vertebrate  communities  beyond  those 
discussed  previously  are  likely  under  this  alternative,  despite  further  increased  acreage  cleared 
and  further  increases  in  visitation.  Increased  displacement  of  resident  populations  immediately 
adjacent  to  new  facilities  (i.e.,  19th  century  homestead,  tennis  courts,  amphitheaters,  bathhouses) 
is  likely.  Based  on  the  type  and  locations  of  the  new  facilities,  this  displacement  should  not 
affect  the  continued  existence  of  the  vertebrate  communities  of  Mt.  Magazine. 

4.6.5  Wildlife  (Invertebrates) 

No  additional  effects  on  invertebrate  communities  beyond  those  described  under 
Alternative  D are  expected  to  occur  under  Alternative  E. 

4.6.6  Proposed  Endangered,  Threatened,  and  Sensitive  (PETS)  Species 

4.6.6. 1 Plants 

The  PETS  plant  species  that  could  be  affected  by  construction  and  use  of  the  lodge, 
cabins,  tennis  courts,  and  other  facilities  at  the  old  lodge  site  location  include:  Ouachita  leadplant 
(Amorpha  ouachitensis) , Bush’s  poppy  mallow  ( Callirhoe  papaver  var.  Bushii ),  and  broom 
nailwort  (Paronychia  virginica  var.  scoparia ).  While  effects  on  the  small-headed  pipewort 
(Ericaulon  komickianum)  are  possible,  this  species  may  have  already  been  extirpated  from  the 
Mountain.  Bush’s  poppy  mallow  also  may  have  been  extirpated.  No  effects  on  the  continued 
existence  of  the  Ouachita  leadplant  on  Mt.  Magazine  should  occur  because  numerous  individuals 
of  this  species  occur  elsewhere  on  the  Mountain.  Loss  of  individuals  from  the  south  side  will 
be  unavoidable  under  this  alternative. 

The  broom  nailwort  has  the  greatest  potential  for  being  trampled  and  for  experiencing 
a reduction  in  population  size  because  of  its  location  on  ledges  and  pavement  outcrops  and  its 
association  with  bedrock;  and  because  visitor  use  of  these  areas  is  expected  to  increase  under 
Alternative  E.  Increased  control  of  visitor  access  to  the  ledges  and  outcrops  via  designated 
trails,  designated  overlooks,  increased  fencing  and  signing  will  be  necessary  to  minimize  adverse 
effects  on  this  PETS  species. 

No  additional  effects  on  the  PETS  plant  species  in  other  areas  of  the  mountaintop  or  in 
the  water  line  and  access  road  corridors  beyond  those  described  under  Alternatives  B,  C,  and 
D are  expected  to  occur  under  this  alternative. 

4. 6. 6. 2 Wildlife  (Vertebrates) 

The  potential  for  an  increased  loss  of  rufous-crowned  sparrow  habitat  is  likely  on  the 
south  side  of  the  Mountain  with  the  addition  of  the  tennis  courts  under  this  alternative.  The 
increased  loss  of  habitat  can  be  avoided  if  construction  of  the  additional  facilities  is  completed 
further  up  slope  in  the  more  xeric  oak-hickory  forest. 

4. 6. 6. 3 Wildlife  (Invertebrates) 

The  development  planned  under  this  alternative  option  is  not  proposed  in  any  critical 
habitat  for  invertebrate  PETS  species.  As  with  Alternative  D,  no  potential  direct  effects  are 
expected  to  occur  as  a result  of  increased  visitation.  Any  potential  effects  on  the  Magazine 
Mountain  shagreen  snail  ( Mesodon  magazinensis)  can  be  avoided  or  minimized  through  the 
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implementation  of  the  recovery  plan  for  this  species,  which  is  currently  in  draft  form  (Hartfield 
1989).  Effects  on  and  benefits  to  the  Diana  fritillary  (Speyeria  diana)  under  this  alternative 
should  be  similar  to  those  described  under  Alternative  D. 

4.6.7  Cultural  Resources 

No  additional  effects  on  cultural  resources  beyond  those  described  for  areas  under 
Alternative  D are  expected  to  occur  under  Alternative  E. 

4.6.8  Socioeconomics 

Table  4.4  presents  the  estimated  change  in  economic  variables  for  Alternative  E.  These 
economic  estimates  were  calculated  as  described  under  Alternative  B.  As  can  be  seen  by 
comparing  Table  4.4,  which  summarizes  economic  effects  for  Alternative  E,  with  Table  4.3 
(Alternative  D),  effects  of  Alternative  E are  not  expected  to  be  significantly  different  from  the 
effects  under  Alternative  D. 

Human  and  material  resources,  as  well  as  power  and  energy,  are  required  to  design, 
construct,  operate,  and  maintain  all  of  the  improvements  proposed  under  this  alternative.  Under 
Alternative  E,  first  costs  are  estimated  to  be  $17,431,690  (lodge  overlooking  Bear  Hollow),  or 
$17,457,750  (old  lodge  site),  depending  on  the  selected  location  of  the  lodge.  Annual  operation 
and  maintenance  costs  are  estimated  to  be  $1,384,570.  Cost  estimating  methodologies  and 
detailed  lists  of  estimated  first  costs  and  annual  costs  for  each  alternative  are  included  in 
Appendix  F,  Part  III.  First  cost  commitments  for  each  alternative  include  construction, 
architectural,  engineering,  and  planning  costs.  Annual  cost  commitments  for  each  alternative 
include  personnel,  water,  electric  energy,  chemicals,  vehicle  use  (including  the  consumption  of 
oil  and  gasoline),  telephone  service,  insurance,  solid  waste  disposal  service,  water,  and  other 
miscellaneous  expenses. 

Similar  to  other  State  construction  projects,  first  costs  required  by  Alternative  E will  be 
provided  by  the  State  of  Arkansas.  A portion  of  the  annual  costs  are  expected  to  be  recovered 
through  park  revenues.  The  commitment  of  the  resources  themselves  (energy,  oil  and  gas), 
however,  is  irretrievable. 

From  an  engineering  perspective,  there  is  no  discernible  difference  in  locating  the  lodge, 
cabins,  and  related  facilities  at  either  the  original  lodge  location  or  at  the  lodge  location 
overlooking  Bear  Hollow.  The  human,  economic,  and  material  resources  required  to  develop 
either  site  are  essentially  the  same  as  shown  in  the  cost  estimates  in  Appendix  F,  Part  III. 

The  method  used  to  estimate  revenues  and  profits  for  the  various  levels  of  development 
is  described  in  Appendix  E,  Part  II.  The  total  estimated  yearly  revenue  under  Alternative  E is 
$2,160,000  and  the  estimated  yearly  net  accounting  profit  is  $756,000.  The  average  estimated 
range  of  annual  visitation  to  Mt.  Magazine  for  this  alternative  is  331,000  to  359,000. 

4.6.9  Opportunities  for  Public  Use 

Greater  opportunities  for  public  use  of  the  Mountain  are  expected  under  this  alternative 
because  of  the  increase  in  number  of  camp  units,  picnic  units,  lodge  rooms,  and  cabins. 
Recreational  opportunities  would  further  improve  under  Alternative  E with  additional  and 
improved  picnic  units  and  camp  units,  additional  trail  mileage,  a 19th  century  homestead,  and 
a swimming  pool  and  tennis  courts.  The  overnight  capacity  of  the  mountaintop  and  its 
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Table  4.4.  Estimated  economic  effects  to  the  primary  impact  area  of  Mt.  Magazine  for 
Alternative  E1. 


Change  in 
Gross  Sales2 

Change  in 
Employment3 

Change  in  Total 
Wages  and  Salaries 

Short-Term4  Direct  Effect 

$17.4  mil 

n/a 

n/a 

Short-Term  Indirect  Effect 

$5.2  mil 

n/a 

n/a 

Short-Term  Total  Effect 

$22.6  mil 

179 

$5.1  mil 

Long-Term5  Direct  Effect 

$8.1  mil 

n/a 

n/a 

Long-Term  Indirect  Effect 

$4.5  mil 

n/a 

n/a 

Long-Term  Total  Effect 

$12.6  mil 

150 

$2.3  mil 

Estimated  construction  cost  is  $17.4  million  and  the  estimated  total  annual  expenditure 
for  this  alternative  is  $8.1  million. 

Computed  from  the  gross  sales  multiplier. 

3 Estimated  additions  to  the  total  number  of  jobs  in  the  primary  impact  area  (Logan  and 
Yell  Counties). 

4 Short-Term  effects  are  associated  with  the  construction  phase  of  the  project. 
Long-Term  effects  are  associated  with  tourist  expenditures  and  are  estimated  on  a yearly 
basis. 

n/a  Not  applicable.  The  estimated  economic  effects  are  isolated  into  direct  and  indirect 
effects  only  for  changes  in  gross  sales. 

Note:  Refer  to  Appendix  E,  Part  II  for  economic  model  used  to  compute  changes  in  gross 
sales,  employment,  and  wages  and  salaries. 
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attractiveness  to  a more  diversified  population  would  be  increased  by  the  addition  of  more  camp 
units,  a lodge,  a restaurant,  and  a visitor  information  center.  The  presence  of  the  lodge  and 
cabins  on  Mt.  Magazine  is  expected  to  increase  visitation  and  recreational  use  of  the  Mountain. 
Day  use  of  the  Mountain  is  also  expected  to  increase  because  of  the  addition  of  new  facilities 
and  trails  described  above.  With  enhanced  recreational  facilities,  the  opportunity  for  recreation 
based  on  solitude  would  be  decreased,  but  not  eliminated.  Recreationists  seeking  undeveloped 
areas  for  solitude  may  find  certain  areas  on  Mt.  Magazine  no  longer  meet  their  needs. 
Additionally,  the  development  level  of  the  mountaintop  under  this  alternative  may  require 
additional  lighting  at  night  that  may  cause  concomitant  light  pollution.  Under  this  alternative, 
the  mountaintop  may  be  less  desirable  for  use  by  local  astronomers,  even  though  new 
recreational  opportunities  for  astronomers  will  be  made  available  through  the  addition  of  an 
astronomical  lookout  area. 

This  alternative  also  provides  for  the  development  of  educational  opportunities,  which 
includes  interpretive  programs  and  displays  in  the  visitor  information  center.  Educational 
opportunities  and  interpretive  programs  should  have  a long-term  beneficial  effect  on  the  use  of 
the  Mountain  and  the  protection  of  its  resources. 

Areas  of  restricted  use  will  be  established  to  preserve  the  elements  of  the  Mountain’s 
ecosystem.  Restricted  use  areas  should  provide  a balance  between  increased  use  and  the  long- 
term protection  of  the  Mountain’s  resources.  The  designation  of  restricted  use  areas  on  the 
Mountain  and  the  reduction  of  hunter  access  areas  by  one-half  may  inconvenience  hunters  but 
should  not  eliminate  use  of  the  slopes  by  hunters.  Access  to  the  slopes  is  available  from  the 
base  or  sides  of  the  Mountain.  Use  of  a permit  system  for  scientific  research  and  for  access  into 
restricted  areas  should  prevent  duplicate  collection  of  specimens  for  which  numerous  collections 
have  been  made,  will  ensure  the  collection  of  compatible  data  and  information  to  inventory  the 
Mountain’s  resources  and  to  identify  patterns  and  trends  in  resource  condition,  and  will  regulate 
disturbances  to  resources  and  maintain  resource  health  and  viability. 

Short-term  impacts  on  recreational  activities  are  likely  during  construction.  Recreation 
is  likely  to  be  disrupted  by  noise,  movement  of  heavy  equipment,  extra  traffic,  and  temporary 
obstructions  or  restrictions.  Visitation  by  curious  citizens  may  also  temporarily  increase  during 
construction. 

Construction  of  facilities  at  the  old  lodge  site  may  temporarily  affect  the  rock  climbing 
and  hang  gliding  activities  currently  taking  place  along  the  south  face  of  the  Mountain.  Rock 
climbing  activities  may  be  affected  by  operation  and  use  of  the  proposed  facilities  on  the  south 
side  of  the  Mountain.  Objects  thrown  over  the  bluffs  by  visitors  to  the  Mountain  can  increase 
the  hazards  for  and  decrease  the  safety  of  rock  climbers.  Hazards  to  rock  climbers  can  be 
minimized  and  avoided  through  several  options  including,  implementation  of  construction  good- 
housekeeping practices,  restriction  of  climbing  activities  during  construction,  signing  near  the 
bluffs  to  protect  climber  safety  below,  and  establishment  of  a buffer  zone  along  the  bluffline  in 
which  construction  workers  and  visitors  are  prohibited.  Temporary  loss  of  access  to  the  hang 
gliding  area  during  construction  will  be  short-term  and  should  affect  neither  the  continued  use 
of  this  site  nor  the  safety  of  the  hang  gliders.  Locating  the  lodge  at  Bear  Hollow  would  not 
affect  any  of  the  current  recreational  uses. 

It  is  likely  that  increased  use  resulting  from  the  establishment  of  a state  park  on  the 
plateau  will  eventually  result  in  increased  bear  and  human  confrontations  (Dr.  Clark,  personal 
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communication  1991).  The  majority  of  these  encounters  will  involve  the  bears’  search  for  food. 
Proper  waste  control  measures  (i.e.,  bear-proof  garbage  cans  and  control  of  solid  waste)  will 
minimize  potential  confrontations. 

4.6.10  Aesthetics 

The  development  proposed  under  these  alternatives  will  change  how  the  recreation  areas 
look  and  therefore  will  affect  the  aesthetics  of  the  area.  Approximately  71-72  acres  of  land 
would  be  affected  by  a change  in  use.  Whether  these  effects  are  considered  to  be  positive  or 
negative  will  mostly  depend  on  the  observer.  No  additional  effects  on  the  Mountain’s  aesthetics 
beyond  those  described  under  Alternative  D are  expected  to  occur  under  this  alternative. 

4.7  Mitigation  Measures 

Unavoidable  effects  on  Mt.  Magazine’s  natural  physical  environment,  vegetation 
wildlife,  PETS  species,  cultural  resources,  and  social  environment  can  be  lessened  through 
management  practices.  While  the  level  or  intensity  of  these  management  or  mitigation  practices 
will  vary  between  the  alternatives,  implementation  of  these  measures  will  assist  in  balancing  the 
effects  of  development  of  the  proposed  state  park  with  the  long-term,  continued  protection  and 
maintenance  of  the  resources  on  Mt.  Magazine.  The  following  is  a summary  of  the  general 
mitigation  measures  that  apply  to  Alternatives  B through  E: 

1)  To  minimize  erosion,  land  disturbance  will  be  kept  to  a minimum,  and 
restabilization  of  soil  and  ground  cover  will  be  scheduled  as  soon  as  is  practical. 
Soil  Conservation  Service  standards  and  specifications  for  erosion  and  sediment 
control  will  be  used  for  the  design  and  construction  of  erosion  and  sediment 
control  measures. 

2)  Stakes  and  flags  will  be  installed  before  clearing  and  excavation  work  begins  to 
identify  the  limits  of  work  areas  and  prevent  unnecessary  disturbances  to  land, 
soil,  vegetation,  wildlife,  and  other  resources.  All  work  areas  except  road 
surfaces  and  parking  areas  will  be  protected  by  gravel  paving  or  by  temporary 
mulching  and  vegetative  cover.  Access  roads,  laydown  areas,  and  other  on-site 
disturbed  areas  will  be  graded  to  maintain  existing  topography  and  natural 
drainage  patterns. 

3)  Topsoil  will  be  protected  to  provide  good  soil  to  support  growth  of  natural 
vegetation.  When  needed,  mitigation  of  soil  compaction  and  rutting  will  be 
required  as  appropriate  through  dicing,  chiseling,  grading,  or  leveling.  Other 
disturbed  areas  will  be  landscaped  or  reseeded. 

4)  The  Arkansas  Department  of  Parks  and  Tourism  will  develop  a 
revegetation/erosion/sedimentation  control  plan  after  a design  plan  is  obtained. 
This  plan  will  stipulate  the  specific  mitigation  measures  that  will  be  used  in  each 
area,  including  contouring  and  terracing,  and  run-on  and  run-off 
control  through  berms,  ditches,  slope  stabilization  and  reseeding  or  sodding. 
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5)  Stormwater  flows  generated  from  the  site  will  be  managed  in  accordance  with  all 
applicable  stormwater  regulations.  Construction  activities  at  the  site  will  be 
conducted  pursuant  to  the  provisions  of  the  authorized  NPDES  program  of  the 
ADPCE  and  of  any  permits  issued  under  this  program. 

6)  PETS  plant  locations  will  be  protected  with  a 60-foot  buffer  during  construction 
and  operating  activities.  If  PETS  plant  species  cannot  be  avoided,  relocation  or 
possible  loss  of  individual  plants  may  occur  only  on  a case  by  case  basis  with 
clearance  by  the  U.S.  Forest  Service. 

7)  The  Arkansas  Department  of  Parks  and  Tourism  will  provide  monitoring  and  on- 
site enforcement  during  all  phases  of  construction  and  operation  of  heavy 
equipment  to  protect  sensitive  species  habitat  and  limited  plant  communities,  and 
to  prevent  excessive  and  unnecessary  effects  on  the  vegetation  and  species  habitats 
on  the  Mountain. 

8)  No  construction  activities  will  occur  during  April-June  within  the  area  known  to 
be  inhabited  by  the  rufous-crowned  sparrow. 

9)  Habitat  evaluation  and  monitoring  will  be  implemented  prior  to  construction  to 
identify  specific  habitat  requirements  of  the  rufous  crowned  sparrow  (e.g., 
territory)  and  to  recommend  the  amount  of  habitat  to  protect  during  construction 
and  operation. 

10)  New  trails  will  be  located  60  feet  away  from  PETS  plant  species.  Accepted  trail 
design  and  construction  techniques  will  be  used,  including  use  of  waterbars, 
bridges,  and  proper  tread  construction. 

11)  Signing  and  enforcement  will  be  used  to  reduce  foot  traffic  along  specific  bluff 
lines  and  rock  outcrops  where  some  PETS  species  occur.  A gate  will  be  placed 
as  shown  on  Figures  2.2  through  2.5  to  control  vehicular  access  and  foot  traffic 
to  the  west  end  of  the  Mountain  where  several  PETS  species  are  known  to  occur. 

12)  Signing  and  designated  walkways  for  pedestrian  traffic  will  be  used  to  reduce 
disturbance  within  the  breeding  territories  of  the  rufous  crowned  sparrow. 

13)  Roadsides  and  other  areas  containing  the  plant  species  critical  for  the  reproduction 
of  or  as  a food  source  for  the  Diana  fritillary  butterfly  will  not  be  mowed  during 
the  reproductive  and  feeding  times  of  this  species,  and  the  collection  or  study  of 
this  butterfly  will  be  strictly  regulated  to  promote  the  continued  existence  of  this 
species  on  Mt.  Magazine. 

14)  The  U.S.  Forest  Service,  together  with  cooperating  agencies,  will  continue  to 
develop  and  implement  conservation  management  guidelines  for  PETS  plant 
species  that  currently  do  not  have  management  guidelines. 

15)  Control  of  nuisance  plant  species  and  insect  infestations  in  the  vicinity  of  the 
facilities  will  be  accomplished  using  methods  least  obtrusive  to  non-target  species. 
Mechanical  means  will  be  emphasized  over  the  use  of  pesticides.  No  pesticides 
will  be  applied  within  60  feet  of  PETS  species  without  site  specific  analysis. 

16)  Sites  identified  by  the  archeological  survey  completed  for  this  project  will  be 
evaluated  for  their  potential  National  Register  eligibility  through  archival 
research,  archeological  testing,  and/or  as  mutually  determined  by  the  SHPO  and 
the  U.S.  Forest  Service.  All  archeological  work  will  follow  standards  in  A State 
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Plan  for  the  Conservation  of  Archeological  Resources  in  Arkansas  (Davis  1982), 
the  Secretary  of  the  Interior’s  Standards,  the  Guidelines  for  Archeology  and 
Historic  Preservation  (48FR44716),  and  A Foundation  for  the  Future : Arkansas 
Historic  Preservation  Plan.  A qualified  archeologist  meeting  the  Secretary  of  the 
Interior’s  professional  qualification  standards  will  be  used  to  conduct  the 
archeological  studies. 

17)  All  sites  which  are  found  to  be  eligible  for  inclusion  in  the  National  Register  will 
be  recommended  for  protection  and  preservation.  However,  if  National  Register 
eligible  sites  cannot  be  avoided,  adverse  effects  of  the  proposed  project  on 
historic  properties  will  be  mitigated.  Mitigation  may  include  data  recovery  on 
archeological  sites  and  reconstruction,  full  archival  documentation,  or 
incorporating  historic  features  into  the  proposed  facility  design  for  other 
properties.  A mitigation/preservation  plan  for  properties  eligible  for  inclusion  in 
the  National  Register  of  Historic  Places  will  be  approved  by  the  Arkansas 
Historic  Preservation  Program  (AHPP),  the  Advisory  council  on  Historic 
Preservation,  and  the  U.S.  Forest  Service.  This  plan  will  be  in  the  form  of  a 
Memorandum  of  Agreement  with  a treatment  plan  for  historic  properties. 

18)  If  construction  plans  are  changed  to  affect  areas  not  inside  the  areas  surveyed,  a 
map  and  project  description  will  be  sent  to  the  Arkansas  Historic  Preservation 
Program  and  the  U.S.  Forest  Service  prior  to  implementation  of  the  project. 
AHPP  will  be  afforded  the  opportunity  to  review  and  comment  on  the  proposed 
plans  as  per  the  regulations  of  the  Advisory  council  on  Historic  Preservation 
(36CFR  part  800)  as  authorized  under  the  National  Historic  Preservation  Act. 

19)  Disturbance  of  all  known  graves  will  be  avoided.  If  burials  (historic  or 
prehistoric)  are  encountered  during  archeological  excavation  or  construction,  the 
Guidelines  of  the  Advisory  Council  on  Historic  Preservation  procedures  set  forth 
in  Policy  Interpretation  Memorandum  89-1  (ACHP  1988a&b),  the  Native 
American  Grave  Protection  and  Repatriation  Act  (NAGPRA),  and  the  Arkansas 
Burial  Law  (Act  753)  will  be  followed. 

20)  All  construction  materials,  including  borrow  or  fill  dirt,  which  may  be  procured 
from  sources  off  the  Mountain,  will  be  obtained  from  areas  which  have  been 
surveyed  and  given  archeological  clearance  by  the  State  (ACHP  1988a&b). 

21)  In  conjunction  with  Memorandum  of  Agreement  (MOA),  a Treatment  Plan  for 
Historic  Properties  in  the  park  on  Mt.  Magazine  will  be  developed  to  preserve, 
protect  and  mitigate  adverse  effects  on  historic  properties. 

22)  A program  to  educate  the  public  concerning  the  significance  of  the  information 
contained  in  the  historic  and  prehistoric  sites  will  be  developed  to  increase 
protection  of  these  sites. 

23)  Shielded  and/or  sodium  arc  lighting  will  be  used  to  minimize  light  pollution 
interference  with  astronomic  observations. 

24)  Good-housekeeping  practices  during  construction  will  be  maintained  to  minimize 
aesthetic  effects. 

25)  Efforts  will  be  made  to  mitigate  the  aesthetic  effects  of  developing  the  proposed 
park  area  through  the  use  of  appropriate  architecture  and  landscaping. 
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26)  Wastewater  will  be  hard  piped  to  the  1,600  ft  elevation  to  minimize  affects  on 
biological  communities  of  the  Mountain. 

27)  To  minimize  leakage  in  the  water  line,  a 4-inch  ductile  iron  pipe  will  be  utilized 
from  the  tank  and  booster  station  at  the  700  ft  elevation  to  the  booster  station  at 
the  top  of  Mt.  Magazine.  To  help  booster  station  reliability,  each  station  will 
have  two  pumps,  each  capable  of  pumping  the  desired  amount  of  water. 

28)  Signing  and  fencing  of  aesthetically  pleasing  appearance  will  be  used  where 
appropriate  to  minimize  the  potential  for  accidents  associated  with  steep  bluffs  for 
visitor  protection. 

29)  To  minimize  total  acres  to  be  disturbed  through  construction  activities,  the  19th 
century  homestead  will  be  limited  to  no  more  than  2 acres  in  size. 

30)  Those  park  employees  who  commute  to  work  will  be  encouraged  to  car-pool  as 
a fuel-saving  measure. 

31)  The  Arkansas  Department  of  Parks  and  Tourism  and  the  Forest  Service  will 
prepare  a Resource  Management  Plan,  for  operation  of  the  park,  which 
emphasizes  cooperation  and  effective  use  of  public  funds  for  law  enforcement, 
education,  interpretation,  wildfire  suppression,  and  habitat  improvements. 
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5.0  LIST  OF  PREPARERS 


Lisa  C.  Gandy  - team  coordinator,  plant  ecologist 

PhD,  Botany/Terrestrial  Plant  Ecology,  University  of  California,  Riverside 

Dr.  Gandy  has  over  1 1 years  experience  in  plant  ecology  and  in  environmental  impact 
assessment.  She  has  specialized  in  assessing  the  impacts  of  development  and  pollutants  on  the 
environment  and  on  biological  systems.  Specifically,  she  has  assessed  the  impacts  of  industrial, 
commercial,  and  residential  development  and  the  effects  of  recreation,  grazing,  and  hazardous 
chemicals  on  terrestrial  plant  communities,  on  wetlands,  and  on  threatened  and  endangered 
species.  Dr.  Gandy  has  worked  with  federal  agencies,  conservation  organizations,  and  private 
landowners  to  develop  management  and  protection  strategies  for  threatened  and  endangered 
species. 

Charles  R.  Britton  - socioeconomics 

PhD,  Economics,  University  of  Iowa 

Dr.  Britton  is  a Professor  of  Economics  at  the  University  of  Arkansas  at  Fayetteville  with 
extensive  experience  in  economic  analysis  and  assessment  of  economic  impacts  associated  with 
environmental,  social,  and  demographic  issues.  Specific  experience  and  projects  include  studies 
of  the  quality  of  life  and  resources  development,  fiscal  impacts  of  retirees  on  local  areas  in 
Ozarks,  the  impacts  of  energy  constraints  on  Arkansas  tourism,  and  drought  effects  on  the 
agricultural  economy  of  the  Southeastern  United  States.  Dr.  Britton  has  attended  continuing 
education  courses  on  Social  Impact  Assessment  sponsored  by  the  National  Science  Foundation. 
Dr.  Britton’s  teaching  experience  includes  undergraduate  courses  in  economic  development, 
principles  of  macroeconomics,  basic  economics,  and  economic  fluctuations,  and  graduate  courses 
in  economic  growth  and  development  and  macroeconomic  theory. 

Ronald  S.  Caldwell  - invertebrates 

PhD,  Zoology,  Auburn  University 

Dr.  Caldwell  has  approximately  17  years  of  experience  teaching  biological  sciences  and 
conducting  biological  research,  both  inside  and  outside  Arkansas.  He  evaluated  the  status  of 
Mesodon  magazinensis , the  Magazine  Mountain  shagreen,  under  the  Nongame  Species 
Preservation  Program  of  the  State  of  Arkansas  and  he  is  actively  involved  in  the  survey  and 
habitat  analysis  of  other  rare  snails. 

Richard  K.  Ford  - socioeconomics 

PhD,  Economics,  University  of  Arkansas  at  Fayetteville 

Dr.  Richard  Ford  is  an  Associate  Professor  of  Economics  at  the  University  of  Arkansas 
at  Little  Rock  with  over  12  years  of  experience  in  economic  analysis,  accounting  and  statistics. 
He  has  over  30  publications  and  has  presented  over  10  papers  at  professional  meetings  and 
conferences.  Dr.  Ford’s  experience  and  work  includes  economic  analysis  of  single  user 
composite  pricing  problems,  estimation  of  composite  demand  for  a pricing  policy  charge  for  the 
U.S.  Army  Corps  of  Engineers,  industrial  implications  of  the  Surface  Mining  Control  and 
Reclamation  Act  of  1977,  the  estimation  of  water  demand  functions,  an  economic  analysis  of 
growth  and  development  of  nine  south-central  counties  in  Arkansas,  regional  estimates  of 
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domestic  urban  water  demand  schedules  in  Arkansas,  and  the  development  of  an  objective 
method  of  estimating  costs  based  on  markets.  Dr.  Ford’s  teaching  experience  includes  courses 
in  economic  principles,  statistical  analysis,  public  finance,  quantitative  methods  in  accounting, 
business  and  economics,  social  values  and  economic  society,  and  microeconomic  theory. 

Christina  R.  Laurin  - recreation,  aesthetics 

BS,  Environmental  Health  Science,  University  of  Arkansas  at  Little  Rock 

Ms.  Laurin  has  2 years  experience  in  the  environmental  sciences.  She  has  had  training 
in  environmental  impact  assessment  and  has  a working  knowledge  of  the  NEPA  regulations. 
As  an  undergraduate  student,  she  participated  in  scientific  studies  on  Mt.  Magazine. 

Roland  E.  McDaniel  - vertebrates,  water  quality 

BS,  Wildlife  & Fisheries,  University  of  Arkansas  at  Monticello, 

MS  Biology/ Aquatic  Ecology,  Arkansas  State  University 

Mr.  McDaniel  has  over  11  years  experience  in  environmental  impact  assessments  and 
statements,  all  within  Arkansas.  He  has  worked  with  state,  federal,  and  quasi  governmental 
groups  to  develop  impact  assessments  on  a variety  of  environmental  problems.  Those  duties 
have  included  roles  as  principal  investigator,  preparer,  and  reviewer.  Mr.  McDaniel  has 
extensive  experience  in  habitat  characterization  and  evaluation.  He  has  completed  training  by 
the  U.S.  Fish  and  Wildlife  Service,  National  Ecology  Research  Center  in  the  use  of  Habitat 
Evaluation  Procedures  (HEP),  a tool  to  evaluate  habitat  quality,  and  the  use  of  HEP  in 
conducting  mitigation  analysis. 

Mr.  McDaniel  has  over  10  years  experience  in  water  quality  assessments  and  was 
employed  previously  by  the  Arkansas  Department  of  Pollution  Control  and  Ecology,  Water 
Division. 

Stewart  Noland  - engineering  analysis,  soils,  hydrology 

MS,  P.E.  Civil  Engineering,  University  of  Arkansas  at  Fayetteville 

Stewart  Noland  is  a registered  professional  civil  engineer  in  Arkansas  with  over  16  years 
experience  in  municipal,  industrial,  and  utility  engineering  planning;  analysis  and  feasibility 
assessment,  and  design  and  construction  management.  He  has  prepared  preliminary  design 
plans,  environmental  studies  and  reports,  final  design  plans  and  specifications,  and  he  has 
managed  the  construction  of  numerous  water  and  wastewater  collection,  pumping,  distribution 
and  treatment  systems  for  municipal  and  industrial  clients.  He  has  conducted  a preliminary 
economic  feasibility  assessment  of  the  Dardanelle  and  Norfork  hydroelectric  projects  for  the 
Conway  Corporation.  Mr.  Noland  has  also  prepared  cost  estimates,  analyzed  site  development 
constraints,  and  prepared  public  information  programs  for  projects  requiring  local,  state,  and 
federal  review.  He  is  a member  of  the  National  Society  of  Professional  Engineers,  Past 
President  of  the  Central  Arkansas  Chapter  of  the  Arkansas  Society  of  Professional  Engineers, 
President  of  the  Ozark  Society,  and  a member  of  the  Arkansas  Heritage  Fund. 
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Carol  S.  Spears  - cultural  resources,  archaeology 

MA,  Anthropology,  University  of  Arkansas  of  Fayetteville 

Carol  S.  Spears  is  an  archeologist  and  the  owner  of  Spears  Professional  Environmental 
and  Archeological  Research  Service  (SPEARS).  She  is  a certified  Professional  Archeologist 
with  over  20  years  of  experience  in  cultural  resource  management  and  archeological  projects  in 
Arkansas,  Missouri,  Oklahoma,  North  Carolina,  Illinois,  and  Yugoslavia.  She  has  directed  over 
50  projects  and  has  authored  or  co-authored  approximately  60  technical  reports,  many  of  which 
were  for  Environmental  Assessments  and  Impact  Studies.  Ms.  Spears  has  a current  "Special  Use 
Permit"  for  Cultural  Resource  surveys  and  testing  projects  on  the  Ozark-St.  Francis  National 
Forest  (Holder  #5130-01). 

Jane  L.  Spellman  - geology,  groundwater 

MS,  Hydrogeology,  University  of  Arkansas  at  Fayetteville 

Ms.  Spellman  is  a registered  professional  geologist  in  Arkansas  and  has  over  12  years 
experience  in  groundwater  studies  and  environmental  impact  assessments.  She  has  participated 
in  projects  involving  construction  of  dams  and  reservoirs,  the  development  of  recreation  areas, 
hydroelectric  plant  relicensing,  and  remediation  of  hazardous  waste  sites.  Ms.  Spellman  is 
currently  Vice  President  of  the  Arkansas  Groundwater  Association  and  editor  of  the 
Association’s  book  (in  preparation)  on  the  State’s  groundwater  resources. 

Gary  E.  Tucker  - botany/plant  ecology,  threatened  and  endangered  (PETS)  species 

PhD,  Botany/Plant  Ecology,  University  of  Arkansas,  Fayetteville 

Dr.  Tucker  has  over  25  years  of  research  experience  with  plant  communities  in  Arkansas, 
including  two  major  studies  on  plant  species  of  Mt.  Magazine.  He  is  a former  Endangered 
Species  Coordinator  and  program  manager  for  special-status  species  on  the  Ozark-St.  Francis 
National  Forests.  Other  areas  of  expertise  include  wetland  science  and  the  effects  of  disturbance 
on  natural  communities. 
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6.0  LISTS  OF  AGENCIES,  ORGANIZATIONS  AND  PERSONS  TO 
WHOM  COPIES  OF  THIS  STATEMENT  WILL  BE  SENT 


Mr.  Harold  Grimmett,  Director,  Ark.  Natural  Heritage  Commission 
Ms.  Mina  Marsh,  Deputy  Director,  Ark.  Natural  Heritage  Commission 
Mr.  John  Beneke,  Chief  of  Stwdshp. , Ark.  Natural  Heritage  Commission 
Mr.  Bill  Shepherd,  Planning  Spec.,  Ark.  Natural  Heritage  Commission 
Mr.  Tom  Foti,  Chief  of  Research,  Ark.  Natural  Heritage  Commission 
Mr.  Craig  K.  Uyeda,  Chief  R&B  Sect. , Arkansas  Game  & Fish  Commission 
Mr.  Gamer  Bamum,  Asst.  State  For.,  Arkansas  Forestry  Commission 
Mr.  Rex  Roberg,  Endangered  Species,  Arkansas  Game  & Fish  Commission 
Mr.  Dick  Casset,  Chief,  Tech.  Serv.,  Pollution  Control  & Ecology 
Mr.  Glen  Wilks,  Arkansas  Game  & Fish  Commission 
Mr.  David  Slagle 

Mr.  Joe  Wallace,  Rec.  Staff  Officer,  Ozark-St.  Francis  National  Forests 

Mr.  Gerald  Key,  Lands  Officer,  Ozark-St.  Francis  National  Forests 

Mr.  Gary  Hartman,  Biologist,  Ozark-St.  Francis  National  Forests 

Mr.  Bobby  Roberson,  Dist.  Ranger,  U.S.  Forest  Ser.,  Mt.  Magazine  Dist 

Mr.  Malcolm  Gramley,  Rec.  Planner,  U.S.  Forest  Ser.,  Mt.  Magazine  Dist 

Mr.  Jim  Nipper,  U.S.  Fish  & Wildlife  Service 

Honorable  Frank  Willems,  State  Representative,  Dist.  30 

The  Honorable  Lloyd  George,  State  Representative,  Dist.  40 

The  Honorable  Luther  Hardin,  State  Senator,  Dist.  8 

The  Honorable  Bill  Walters,  State  Senator,  Dist.  14 

The  Honorable  Dale  Bumpers,  United  States  Senator 

The  Honorable  David  Pryor,  United  States  Senator 

The  Honorable  Bill  Roberts,  Logan  County  Judge 
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The  Honorable  James  Lee  Witt,  Yell  County  Judge 

Ms.  Nancy  Delamar,  Director,  Arkansas  Nature  Conservancy 

Mr.  Lance  Peacock,  Asst. Dir.,  Protec.,  Arkansas  Nature  Conservancy 

Mr.  John  Williams,  Co-Chairman,  Mt.  Magazine  Development  Committee 

Mr.  Butch  Wade,  Co-Chairman,  Mt.  Magazine  Development  Committee 

Mr.  Mike  Crowell,  President,  Ozark  Outdoor  Supply 

Ms.  Lisa  Hlass,  Conservation  Chair.,  Arkansas  Audobon  Society 

Mr.  Larry  Haney,  National  Hang-Gliding  Association 

Mr.  Phillip  Reed,  National  Hang-Gliding  Association 

Dr.  Robert  T.  Allen,  University  of  Delaware 

Mr.  Bill  Paxton,  U.S.  Forest  Ser.,  Winona  District 

Mr.  Allen  Mueller,  Field  Supervisor,  U.S.  Fish  & Wildlife  Service 

Mr.  George  McCluskey,  Arkansas  Historic  Preservation  Program 

Mr.  Rob  Kopack,  U.S.  Forest  Ser.,  Mt.  Magazine  Dist 

Mr.  Jack  Fortin,  Planning  Staff  Off,  U.S.  Forest  Service  Ozark-St.  Francis  Forests 

Mr.  Charles  Cremeen,  Arkansas  Conservation  Coalition 

Ms.  Connie  Fox,  Area  Coordinator,  Arkansas  River  Valley  Area  Council 

Mr.  Richard  Mason,  President,  Arkansas  Wildlife  Federation 

Ms.  Judy  Gallman,  Arkansas  Times 

Mr.  Bruce  Ewing,  Past  President,  Arkansas  Native  Plant  Society 
Mr.  J.  Randy  Young,  Director,  Arkansas  Soil  & Water  Cons.  Comm. 

Dr.  Victor  K.  Vere,  Prof,  of  Geol.,  School  of  Physical  & Life  Sciences,  Arkansas  Tech  University 
Mark  Bamhard 
Stephen  C.  Blair 

Terri  A.  Jones,  Executive  Vice-President,  Dardanelle  Chamber  of  Commerce 
Garvin  Green 
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Robert  W.  Griffith 


W.  Q.  Hall 
Terri  C.  Hall 

Bobbi  E.  Hill,  President,  League  of  Women  Voters  in  Arkansas 
Ervin  and  Ruth  Lewis 

Darlene  Cree,  Manager,  Morrilton  Chamber  of  Commerce 
Clinton  Richburg,  President,  North  Logan  County  Farm  Bureau 
Harmon  L.  Rummel 
Deborah  Robinson 
Mabel  Roseborough 

Dr.  George  Johnson,  Arkansas  Tech  University,  Department  of  Biology 

Dr.  Gary  Ross 

George  & Elizabeth  Fink 

Dr.  Chris  Carlton,  PhD,  Museum  Curator,  Department  of  Entomology,  University  of  Arkansas 

Mr.  Roger  Burke 

Barbara  Moorman 

John  & Peggy  Hutchcroft 

Sarah  Jones 

Matthew  Gallagher,  President  Arkansas  Herpetological  Society 

Rusty  Myers,  Director  of  Economic  Development,  Wester  Arkansas  Planning  & Development  District,  Inc. 

Jan  Nielsen,  Jeremiah  & Nielsen  Attorneys  at  Law 

Sylvia  Geddes 

Jody  Paul  Walters 

Pam  Beheshti 

Fran  Rogers 

Paula  Bragg 
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Scott  Hahmuth 


Laura  Chenowith 
Fred  &.  Gabriela  Kinslow 
Tammy  Booher 
Carolyn  Tomlin 
Beulah  Byers 
Juanita  Hunt 
Rick  & Beth  Wright 
Grace  Keller 
Jane  Clawson 
Malinda  Brown 
Michael  Duncan 
Bruce  & Susi  Onasch 
Jill  Smith 

George  Oleson,  Sierra  Club  Arkansas  Chapter 
Mrs.  R.  H.  Davis,  Astromonic  Society  of  NW  Arkansas 
Marilyn  Thompson,  Arkansas/Oklahoma  Astronomic  Society 
Drew  Phillips 

Paul  Williams  Jr,  Attorney  at  Law 
Mary  Ferguson 
William  Prior 
Melvin  Dunn 

Lippard  and  Mueller,  Attorneys  at  Law 
Tony  & Susan  Morris 
Rick  Boyles 
Rick  Oliver 
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Carl  Freyaldenhoven 
Jim  & Audrey  Stanley 
Bruce  Kirkpatrick 

Linda  Blackwell,  League  of  Women  Voters 

Chuck  & Harriet  Cremeen,  Arkansas  Conservation  Coalition 

Charles  & Betty  Selman,  Mt  Magazine  Association 

Randolph  Mowry,  Audubon  Society  of  Central  Arkansas 

Ken  Brazil,  ASWCC 

Jana  Britton 

Thomas  Riley,  Entomologist,  Louisiana  State  University 
Vicki  Lyons,  North  Logan  County  Chamber  of  Commerce 
April  Hargis 

Ed  Shinn,  Arkansas  Trail  Riders 
Raymond  & Saundra  Powell 
Bently  Allen 

Bill  Mitchell,  Mt  Magazine  Association 
Joe  & Holly  Strack 
Margret  Stein-Friday 
Nan  Lawler 

Dale  Jones,  Assistant  Lumber  Yard  Supervisor,  DeSoto  Hardwood  Flooring  Co 

Glen  Wilks 

Terrel  Gordon 

Geoff  & Leslie  Oelsner 

A.  C.  Moncrief,  Executive  Director  Franklin/  Logan  Industrial  Development  Corp 
John  Keith  Olsen,  President  Booneville  Chamber  of  Commerce 
Carol  Woods 
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Stewart  Webb 


Keith  & Glenna  Dennie 
Ronnie  Hilton 
Martha  Edwards 
Mary  Potter 
G.  Denniston 
T.  Elliot 
R.  Rouce 
Mary  Edgmon 
Troy  Taylor 
Carrie  Powell 
Mike  Denniston 
Lexie  Collier 
Dr.  James  Shearer 
Mr.  Jim  Steele 
Mr.  Thurman  Jordan 
Mr.  Rick  Lippard 
Mr.  Don  Dunn 
Allison  Wooldridge 
Margret  Hudson 
Bob  Adkinson 
John  S Workman 

Lou  Vitale,  Arkansas  River  Valley  Tourist  Association 
Gene  & Charlotte  Davis 

Ron  Russell,  Fort  Smith  Chamber  of  Commerce 
Nancy  Clark 
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Buzz  Kitchens 


Don  Floyd 
Roger  Smith 

Mark  Stump,  Ozark  Mountain  & Fort  Smith  Hanggliding  Association 
Fred  Baker,  Jr. 

Randy  Bottoms 
Martha  Walz 

The  Honorable  John  Paul  Hammerschmidt,  US  Representative 
Lynn  Spradley,  President,  Scenic  Highway  7 Tourism  Association 
Ernie  Deaton,  President,  Russellville  Chamber  of  Commerce 
Charles  P.  Van  Epps 

Dr.  Lee  A.  Barclay,  Field  Supervisor  US  Department  of  the  Interior  Fish  and  Wildlife  Service 
Paul  L.  Redfeam,  Jr.,  Emeritus  Professor  of  Biology,  Southwest  Missouri  State  Univ. 

Edward  E.  Dale,  Jr.,  Plant  Ecologist,  University  of  Arkansas  at  Fayetteville 

Dr.  William  J.  Hess,  Herbarium  Curator,  The  Morton  Arboretum 

Douglas  James,  Department  of  Zoology,  University  of  Arkansas  at  Fayetteville 

Robert  Reames,  US  Forest  Service 

Gary  Bolin 

L.  L.  Whitaker 

Jack  Vaughn 

Dottie  Neumeier 

Coy  J.  Rush,  Jr.,  Attorney  at  Law 

Joyce  McGowan,  Booneville  Democrat 

Cissie  Boyd,  North  Logan  County  Chamber  of  Commerce 

Don  Hall 

Radine  Nehring 
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Lori  Bernard 


David  Edwards 

Arthur  Stern,  Conservation  Chairman,  Three  Rivers  Audubon  Society 
Clementine  Moore,  Past  President,  Arkansas  Native  Plant  Society 
Thomas  J.  Simmons 
David  W.  Hill 
Jim  Rawlins 

Naif  S.  Khoury,  Attorney  at  Law 
Teresa  Turk 

Florence  Mallard,  Arkansas  Audubon  Society 

Barry  Haas,  Arkansas  Audubon  Society 

Richard  Speairs,  President,  Arkansas  Native  Plant  Society 

Nancy  Edwards 

Dennis  Daniel,  U.S.  Forest  Service 

Dela  Beck,  U.S.  Forest  Service 

Meira  Crawford,  U.S.  Forest  Service 

Steve  Bearen,  U.S.  Geologic  Survey 

Ken  Smith,  Governor’s  Office 

Bill  Grist,  Logan  County  Judge 

Sharon  Woffard 

David  Brown 

Buddy  Johnson 

Howard  Corder 

Ronnie  Easley 

Jonathan  Miller 

Steward  Scoggin 
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Tony  Morris 

Becky  Cahoone 

Steve  Flanagin 

Greg  Hollis 

Cleece  Silvers 

Sheila  Meyers 

Thruston  Thompson 

Tod  Richardson 

Richard  Gordon 

Martha  Noble 

Robert  Wight 

Barron  McKinley 

Charles  Kirsbel 

Dr.  Clarence  Mannasmith 

Carolyn  Boulden 

Vernon  Bates 

Richard  Boyles 

Larry  Porter 

Roy  Bilheimer 

John  Casey 

Arthur  Trusty 

John  Flatte 

Steve  Heye 

Margaret  Hudson 

Dale  Jones 


Tennie  Dale  Keeton 


John  C.  Lee 


Roy  Lloyd 
Sue  Lloyd 
James  McMath 
Andrew  Miller 
Susan  Murray 
Trevor  Myers 
Merrill  Osborn 
Charles  Pearson 
Charlotte  Quattlebaum 
Harmon  Remmel 
Richard  Savage 
Lula  Smith 
Bill  Talbert 
Glyn  Tumipseed 
Jo  Westlake-McVay 
George  White 
Jewell  White 
Milton  White 
Fann  Woodward 
Gerald  Otmer 
B.  J.  Wynne 
Bob  Yandell 

Mark  Huber,  Paris  Alderman 
Emogene  Clard 
Jason  Rolfe 


6-10 


Valorie  Anderson 


Logan  County  Library,  Booneville 

Yell  County  Library,  Danville 

Arkansas  River  Valley  Regional  Library,  Dardanelle 

Fort  Smith  Public  Library,  Fort  Smith 

Garland  County  Library,  Hot  Springs 

Central  Arkansas  Library,  Main  Library,  Little  Rock 

Polk  County  Library,  Mena 

Johnson  County  Public  Library,  Clarksville 

Conway  County  Library,  Morrilton 

Boyd  T.  and  Mollie  Gattis,  Logan  County  Library,  Paris 

Pope  County  Library,  Russellville 

Scott  County  Library,  Waldron 
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7.0  PUBLIC  PARTICIPATION 


This  section  presents  an  analysis  and  summary  of  the  written  and  oral  responses  to  the 
DEIS  and  of  the  demographics  of  the  respondents.  Appendix  G contains  copies  of  the  written 
comments  to  the  DEIS  and  the  transcripts  of  the  oral  comments. 

7.1  Written  Comments 

Tables  7.1  and  7.2  summarize  the  demographics  of  the  respondents  who  submitted 
written  comments.  Table  7. 1 lists  respondent  development  preferences  in  relation  to  location 
of  respondent  residences,  while  Table  7.2  lists  them  in  relation  respondent  affiliations. 

7.1.1  Location  of  Respondent  Residences 

Thirty-four  percent  (21  of  61)  of  the  respondents  reside  within  the  primary  and  secondary 
areas  of  economic  impact  for  the  proposed  state  park  on  Mt.  Magazine.  The  total  area  of 
economic  impact  includes  Logan,  Yell,  Franklin,  Johnson,  and  Scott  Counties;  respondents  from 
within  that  area  are  from  Booneville,  Dardanelle,  and  Paris,  AR.  The  rest  of  the  respondents 
reside  throughout  Arkansas  with  the  exception  of  four  out-of-state  respondents:  two  from 

Louisiana,  one  from  Texas,  and  one  from  Mississippi. 

Nearly  33  percent  (20  of  61)  of  the  respondents  supported  the  preferred  alternative, 
Alternative  D;  90  percent  (18  of  20)  of  those  favoring  Alternative  D reside  in  the  economic 
impact  area.  Nearly  30  percent  (18  of  61)  of  the  respondents  did  not  specify  a preference,  and 
5 percent  (1  of  18)  reside  in  the  economic  impact  area.  Fifteen  percent  (9  of  61)  of  the 
respondents  preferred  Alternative  A,  the  No  Action,  No  Change  Alternative;  none  of  these 
respondents  reside  in  the  economic  impact  area. 

7.1.2  Respondent  Affiliations 

Table  7.2  lists  five  types  of  respondent  affiliation:  individual,  organization,  business, 
state  government,  and  federal  government.  Seven ty-five  percent  (46  of  61)  of  the  respondents 
submitted  comments  as  individuals;  39  percent  (18  of  46)  of  the  individual  respondents  preferred 
Alternative  D,  and  24  percent  (11  of  46)  did  not  specify  a preference.  Thirteen  percent  (8  of 
61)  of  the  respondents  represented  an  organization,  with  50  percent  (4  of  8)  favoring  Alternative 
A and  38  percent  (3  of  8)  not  specifying  a preference.  Six  percent  (4  of  61)  of  the  respondents 
were  affiliated  with  state  government;  25  percent  (1  of  4)  favored  Alternative  A and  75  percent 
(3  of  4)  did  not  specify  a preference.  Three  percent  (2  of  61)  of  the  respondents  were  affiliated 
with  the  federal  government,  with  50  percent  (1  of  2)  favoring  Alternative  D and  50  percent  (1 
of  2)  unspecified.  Only  one  business  responded  and  expressed  a preference  for  Alternative  D. 

7.1.3  Suggested  Modifications 

Some  of  the  respondents  suggested  modifications  to  the  alternatives.  Their  numbers  are 
not  accounted  for  in  the  percentages  above,  but  are  represented  on  Tables  7.1  and  7.2.  The 
following  paragraphs  present  the  suggested  alternative  modifications,  and  one  lists  suggestions 
made  by  respondents  who  did  not  specify  a preference. 
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Table  7.1  Distribution  of  Preference  for  Development  Alternative  by  Respondent’s  Location  of  Residence 
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Table  7.2  Distribution  of  Preference  for  Development  Alternative  by  Respondent’s  Affiliation 
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One  comment  was  coded  as  A (mod).  This  respondent  suggested  a non-development 
alternative  with  increased  resource  protection. 

Two  comments  were  coded  as  B (mod).  One  suggested  rebuilding  lodge  and  cabins  "just 
like  it  was  before".  The  other  suggested  a state  park  development  limited  to  a visitor  center, 
existing  facilities,  and  a wilderness  area  on  top  of  the  Mountain. 

Four  comments  were  coded  as  D(mod).  Three  indicated  support  of  constructing  the 
minimum  number  of  facilities  proposed,  locating  the  lodge  at  the  alternative  site,  and  deleting 
the  19th  century  homestead;  and  one  suggested  deleting  the  lodge  and  providing  more  cabins 
and/or  campsites. 

Of  the  18  comments  coded  as  Unspecified,  7 indicated  support  or  acceptance  of  some 
level  of  state  park  development  on  the  Mountain: 

1 suggested  appropriate  design  for  proposed  lodge; 

1 supported  state  park  development  in  general; 

1 supported  construction  of  modern  facilities,  eg.  lodge  and  employee  facilities; 

1 supported  U.S.  Fish  &Wildlife  Service  Comments  on  Alternative  D (U.S.  Fish 

and  Wildlife  Service  commented  favorably  on  Alternative  D); 

1 was  not  opposed  to  state  park  development; 

1 supported  a park  with  no  lodge;  and 

1 supported  rebuilding  lodge  and  cabins  exactly  to  original  number  and  design. 

7.2  Oral  Comments 

7.2.1  Little  Rock  Meeting 

Seven  people  made  formal  statements  at  the  22  September  1992  public  meeting  in  Little 
Rock,  AR.  Table  7.3  presents  the  development  preferences  of  these  respondents. 

Of  the  comments  coded  as  Unspecified,  one  supported  state  park  development,  but  did 
not  indicate  a preference  for  a particular  development  alternative. 

Of  the  comments  in  support  of  Alternative  D,  one  expressed  a preference  for  building 
the  lodge  at  the  original  lodge  site  and  building  the  19th  century  homestead  at  the  alternative 
lodge  site. 

7.2.2  Paris  Meeting 

Sixteen  people  presented  oral  comments  at  the  29  September  1992  public  meeting  in 
Paris,  AR.  A representative  of  the  U.S.  Fish  and  Wildlife  Service  read  a prepared  written 
statement,  which  is  summarized  as  part  of  the  written  comments  in  Section  7.1.  Table  7.4 
presents  the  preferences  of  the  remaining  15  respondents  at  the  Paris  meeting. 

Of  the  7 comments  which  indicated  no  specific  preference  for  a development  alternative, 
4 were  in  favor  of  some  degree  of  development: 

1 was  in  favor  of  a less  developed  alternative  that  Alternative  D,  which  would 
include  a small  lodge  at  the  alternative  lodge  site; 

1 was  in  favor  of  general  facility  development; 

1 was  in  favor  of  maintaining  free  camping;  and 

1 was  in  favor  of  state  park  development. 
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Of  those  comments  in  support  of  Alternative  D: 

1 expressed  preference  for  cabins  with  kitchens;  and 
1 expressed  preference  for  constructing  the  lodge  at  old  lodge  site. 


Table  7.3  Preferences  Expressed  at  the  Little  Rock  Meeting  for  Development  Alternative 


Alternative  A 

1 

Alternative  D 

3 

Alternative  D (mod) 

1 

Unspecified 

2 

Total 

7 

Table  7.4  Preference  Expressed  at  the  Paris  Meeting 


Alternative  D 

8 

Unspecified 

7 

Total 

15  • 
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A SURVEY  OF  THE  BOTANICAL  FEATURES  OF  MAGAZINE  MOUNTAIN 

ON  THE 

SLOPES  AND  PLATEAU  SURFACE 


by 

Gary  E.  Tucker 
January  1989 


Introduction 


Magazine  Mountain,  a large  mountain  with  affinities  to  the  Ouachita 
Mountains  but  disjunct  from  them  and  located  in  the  Arkansas  River  Valley  in 
Logan  and  Yell  counties,  is  the  highest  elevation  point  in  Arkansas.  It  has 
long  been  noted  for  its  unique  flora  and  fauna,  some  taxa  of  which  are  endemic 
to  the  mountain.  Numerous  studies  (Palmer,  1927;  Pyle,  1939;  Moore,  1941; 
Tucker,  1972,  1976,  1980;  and  others)  have  shown  significant  botanical  features 
on  Magazine  Mountain. 

This  two-year  study  was  directed  toward  gaining  information  on  (1)  current 
status  of  25  plant  taxa  of  special  concern  on  all  parts  of  the  mountain,  (2) 
major  plant  communities  on  the  mountain  and  their  distribution,  and  (3) 
examination  of  the  slope  vegetation,  especially  on  the  south  and  east  slopes. 
The  study  was  done  primarily  to  generate  information  for  use  in  determining 
whether  or  not  the  slopes  of  Magazine  Mountain  merit  possible  designation  as  a 
Research  Natural  Area  (RNA)  by  the  U.S.  Forest  Service.  The  work  was  supported 
through  a cooperative  effort  between  the  Ozark-St.  Francis  National  Forests, 

The  Nature  Conservancy,  and  Arkansas  Natural  Heritage  Commission. 


History  of  Study  Area 

The  history  of  the  study  area,  unfortunately,  is  not  well  documented  from 
the  perspective  of  a botanical  study.  Although  earlier  explorers  may  have 
visited  the  area  the  earliest  publication  seen  making  mention  of  Magazine 
Mountain  was  Nuttall  (1821).  Nuttall's  observations  primarily  related  to  the 
mountain's  physical  appearance,  and  there  is  no  evidence  that  he  actually  set 
foot  on  the  mountain.  Probably  he  saw  the  mountain  only  from  a distance,  which 
would  be  a logical  reason  for  a lack  of  any  mention  of  its  botanical  features. 
His  drawing  of  the  mountain  is  the  oldest  known  illustration.  Search  of  other 
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early  literature,  including  the  numerous  papers  of  F.  L.  Harvey,  botany  faculty 
member  at  Arkansas  Industrial  University  (now  University  of  Arkansas)  in  the 
period  of  1875-1885,  did  not  reveal  any  mention  of  Magazine  Mountain.  E.  J. 
Palmer  (1927),  long  associated  with  Arnold  Arboretum  at  Harvard  University, 
apparently  was  the  earliest  botanist  to  describe  the  significant  botanical 
features  of  Magazine  Mountain.  By  the  time  Palmer  visited  the  mountain  in  1924 
for  the  first  of  many  times,  though,  it  already  had  experienced  settlement  with 
considerable  its  associated  landclearing  and  other  disturbance  factors. 
Moreover,  the  west  end  of  Magazine  Mountain  had  been  platted  for  a townsite  and 
had  experienced  a tourist  "boom"  by  the  time  of  Palmer's  first  visit  (Rogers, 
1979;  Green,  1980). 

The  University  of  Arkansas  initiated  its  long-standing  interest  in  Magazine 
Mountain  in  the  early  1920's,  first  with  the  work  of  John  Buchholz  and  later 
Delzie  Demaree  and  Dwight  Moore,  all  botany  faculty  members  who  were  working  in 
the  early  1920' s.  Buchholz  left  the  state  in  the  early  1920 's  but  Moore's 
plant  collections  on  the  mountain  extended  well  into  the  1960 's  and  Demaree 's 
continued  to  about  1980.  Buchholz  and  Palmer  (1926)  collaborated  in  the 
publication  of  a major  supplement  to  the  list  of  Arkansas  plants,  and  perusal 
of  the  paper  indicates  both  individuals  made  significant  collections  on 
Magazine  Mountain.  In  a later  paper  Palmer  (1927)  gave  a detailed  overview  of 
the  vegetation  of  Magazine  Mountain  and  mentioned  its  dominant  species  as  well 
as  many  of  its  rarities.  His  account  of  the  discovery  and  new  description  of 
the  Maple-leaved  oak  appeared  at  the  end  of  the  paper.  Hoyt  Pyle  (1939)  was 
one  of  D.  M.  Moore's  graduate  students  at  the  University  of  Arkansas  and 
completed  a floristic  survey  of  the  plants  on  the  top  of  the  mountain  as  a 
Masters  thesis.  Tucker  (1972)  attempted  to  re-collect  as  many  of  the  entries 
on  the  Pyle  list  as  possible  and  to  correlate  the  plant  names  on  Pyle's  list 
with  current  nomenclatural  usage.  Moore  (1941)  summarized  the  ferns  and  fern 
allies  of  the  mountain.  Taylor  (1984)  did  considerable  field  work  on  Magazine 
Mountain  in  conjunction  with  the  production  of  his  detailed  study  of  Arkansas 
ferns.  Peck  (1986)  and  Peck  and  Peck  (1987)  published  accounts  of  population 
analyses  of  several  of  the  significant  fern  species  on  the  mountain. 

Two  local  histories  published  by  area  residents,  Catherine  Eikleberry 
Rogers  (1979)  and  Garvin  Green  (1980)  outlined  significant  historical  events 
relative  to  Magazine  Mountain.  These  two  works  are  valuable  sources  of 
information  for  possible  use  in  correlating  present  vegetation  features  with 
past  disturbance  factors. 


Descriptive  Account  of  Study  Area 


General  Description 


The  noted  American  botanist  E.  J.  Palmer  (1927)  was  one  of  the  first  to 
give  definitive  coverage  to  the  natural  features  of  Magazine  Mountain.  Palmer 
was  recognized  as  a professional  botanist  of  top-notch  quality  and  probably  was 
equally  as  knowledgeable  in  the  field  of  geology,  no  mean  feat  in  view  of  the 
fact  he  had  not  formal  education  beyond  the  public  schools.  His  almost  poetic 
description  of  the  mountain  follows: 


"Magazine  Mountain,  situated  about  fifteen  miles  south  of  the  Arkansas 
River,  is  the  highest  and  largest  of  the  mountains  of  southern  Arkansas, 
and  indeed  it  is  easily  the  most  striking  feature  of  the  mid- continent 
elevation.  Both  on  account  of  its  magnitude  and  its  comparative  isolation 
from  other  peaks,  its  clear-cut  outline  is,  under  favoravble  atmospheric 
conditions,  an  impressive  and  familiar  landmark  for  many  miles  in  all  the 
directions.  Viewed  in  outline  against  the  sky-line  from  either  the  north 
or  south  side,  the  homely  name  given  it  by  the  early  French  hunters,  from 
its  supposed  resemblance  to  a barn,  seems  not  inappropriate,  however  much 
we  might  wish  that  it  had  received  a more  dignified  or  poetic  designation. 
As  seen  from  the  south,  the  direction  from  which  it  is  now  most  easily 
approached  and  from  which  most  of  my  ascents  were  made,  the  platform  or 
plateau  that  forms  its  summit  appears  as  a long  line  inclined  very  slightly 
towards  the  plain.  On  the  west  side  there  is  an  extension  or  lower 
platform  of  about  two  thirds  the  height  of  the  main  elevation.  On  nearer 
approach  it  is  seen  that  the  slopes  are  heavily  wooded  and  dissected  along 
the  lower  levels  by  many  ravines  and  chasms.  A bold  facade  of  nearly  naked 
cliffs  stands  out  along  the  margin  of  the  plateau,  the  summit  of  which  is 
occupied  by  a smaller  growth  of  timber." 

The  boat-shaded  silhouette  of  Magazine  Mountain,  about  seven  miles  in 
length,  certainly  is  one  of  the  most  impressive  local  topographic  features  of 
the  Arkansas  River  Valley  region.  Croneis  (1930)  and  later  authors  have 
provided  structural  evidence  that  the  geologic  features  of  the  Arkansas  River 
Valley  relate  more  closely  to  the  Ouachita  province  than  to  the  Ozark  province, 
the  basis  for  the  usual  assignment  of  Magazine  Mountain  to  the  Ouachita 
Mountain  province,  as  in  Arkansas  Department  of  Planning  (1974). 

The  Arkansas  River  Valley  region  generally  is  a gently  rolling  plain,  the 
surface  of  which  is  interrupted  by  numerous  elongate  ridges  and  a few 
broad- topped  synclinal  hills  and  mountains.  The  most  prominent  of  these  large, 
mesa- like  mountains  include  Sugarloaf,  Poteau,  Whiteoak,  Little  Short,  Short, 
Magazine,  Nebo , and  Petit  Jean.  Magazine  Mountain  is  the  largest  and  highest 
of  all. 

Elevation 

The  highest  point  in  Arkansas  is  located  on  Magazine  Mountain.  The  current 
USGS  topographic  quadrangle  covering  the  highest  part  of  the  mountain  (Blue 
Mountain,  1966)  gives  the  elevation  as  2753  feet.  Older  literature,  including 
Croneis  (1930),  gave  the  elevation  as  2823  feet,  an  erroneous  figure  still 
appearing  in  publications  of  a popular  nature.  Prior  to  the  turn  of  the 
century  the  mountain's  elevation  was  considered  yet  higher  at  3275  feet  (Green, 
1980).  The  highest  point  on  Magazine  Mountain,  Signal  Hill,  is  approximately 
2400  feet  above  the  Arkansas  River,  which  lies  about  sixteen  miles  to  the  north 
and  which  is  visible  from  the  mountain  on  a clear  day. 

Often  one  hears  a statement  to  the  effect  that  Magazine  Mountain  is  the 
highest  point  between  the  Rockies  and  the  Appalachians.  The  statement 
apparently  is  accurate  if  the  Black  Hills  region  of  South  Dakota,  where 
elevations  of  7,000  feet  occur,  are  considered  a disjunct  part  of  the  Rockies. 


Climatic  Factors 


USDA  Forest  Service,  Mt.  Magazine  EIS  (1980)  included  a succinct  summary  of 
climatic  factors  on  the  mountain,  and  that  document  is  the  source  of  all 
climatological  data  included  in  this  paper. 

"The  average  annual  temperature  on  the  summit  of  Mt.  Magazine  is  57  degrees 
F,  6 degrees  cooler  than  the  average  of  63  degrees  F at  its  base  and  the 
surrounding  areas.  During  January  the  average  summit  temperature  is  37  degrees 
F,  while  that  of  the  base  and  surrounding  areas  is  about  42  degrees  F.  The 
July  summit  temperature  averages  76  degrees  F while  that  of  surrounding  areas 
averages  82  degrees  F.  The  midsummer  summit  temperature  is  frequently  10-25 
degrees  cooler  than  that  of  the  surrounding  valleys.  Temperatures  on  the 
mountain  ranged  from  a high  of  103  degrees  F to  a low  of'  7 degrees  F during  the 
period  1951-1960. 

"Precipitation  in  the  area  is  usually  abundant  and  well  distributed 
throughout  the  year  with  an  average  of  92  days  per  year  having  measureable 
precipitation.  The  annual  precipitation  of  55  inches  on  the  summit  decreases 
to  about  50  inches  at  lower  elevations.  Precipitation  ranged  from  a high  of  81 
inches  to  a low  of  37  inches  during  the  period  1951-1960. 

"The  area  has  high  fog  on  the  average  of  8.5  days  per  month.  November  with 
16  foggy  days  and  February  with  14  foggy  days  have  the  highest  occurrences. 
March  and  April  have  the  lowest  occurrences.  Because  of  the  mountainous 
terrain  fog  is  fequently  localized.  At  times  heavy  fog  covers  lower  elevations 
while  the  summit  remains  fog  free.  At  other  times  low  clouds  shroud  the 
summit . " 

Data  to  quantify  the  incidence  of  ice  and  snow  on  the  summit  have  not  been 
seen.  Suffice  it  to  say  that  ice  is  a significant  feature  of  the  mountain 
during  the  winter  months,  particularly  on  the  summit  and  upper  north  slopes. 

Geologic  Features 

Clark  (1977)  said  the  Arkansas  River  Valley  "lies  between  the  Ozark  and 
Ouachita  Uplifts  in  Arkansas.  Underlying  the  Arkansas  Valley  is  the  Arkoma 
sedimentary  and  structural  Basin.  Magazine  Mountain  is  located  over  the 
southern  portion  of  the  basin  into  which  Pennsylvanian  and  upper  Mississippian 
sediments  have  thickened  from  the  north  and  continue  southward  into  the 
Ouachita  Geosyncline  which  existed  before  the  Uplift." 

Bedrock  exposed  on  Magazine  Mountain  is  wholly  sedimentary  in  origin  and  of 
Middle  Pennsylvanian  age  (Cohoon  and  Vere , 1988).  The  stratigraphic  sequence 
exposed  on  the  mountain  (Figure  1),  from  top  to  bottom,  is:  Savanna  Sandstone 

Formation,  the  McAlester  Shale  Formation,  and  the  Hartshorne  Sandstone 
Formation,  all  belonging  to  the  Des  Moines  Series,  and  the  Atoka  Formation, 
belonging  to  the  Atoka  Series  (Clark,  1977;  Cohoon  and  Vere,  1988). 

The  Savanna  Formation,  which  forms  the  cap  of  Magazine  Mountain,  is  of 
relatively  limited  occurrence  in  Arkansas  where  it  is  found  on  the  tops  of 
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Sandstone,  white,  medium  to  fine  groined,  thin  to  medium- 
bedded.  Forms  upper  bluff  on  mountain. 

~ Shale,  gray,  contains  abundant  plant  fragments. 


Sandstone,  gray,  very  fine  to  fine  grained,  with  blocky  fracture. 


Sandstone,  buff,  medium  to  coarse  grained,  thin  to  medium- 
bedded  . 


Sandstone,  light  gray,  fine  grained,  contains  abundant  plant  fossils. 


Sandstone,  light  gioy,  very  fine  1o  fine  grained,  hard,  very  thin 
to  massive  - bedded,  cross-bedded  and  lenticulor;  has  an  inch- 
thick  coal  streak  at  base. 

Sandstone,  gray,  very  fine  to  fine  grained,  hard  to  guartzitic, 
lenticular,  cross- laminatedj  gray  shale  inclusions. 


Figure  1.  Stratigraphic  sequence  on  Magazine  Mountain. 
After  an  unknown  original  source. 


isolated  synclinal  mountains  in  Scott,  Sebastian,  Logan,  and  Franklin  counties 
(Croneis,  1930).  It  is  the  same  formation  which  caps  the  tops  of  Short  and 
Little  Short  mountains,  both  of  which  are  readily  visible  to  the  northwest  from 
atop  Magazine  Mountain.  Clark  (1977)  wrote,  "The  Savanna  Formation  with 
remnants  of  the  Boggy  Formation  overlying  it  are  the  two  youngest  Paleozoic 
formations  at  the  surface  in  Arkansas  and  exist  only  on  a few  of  the  higher 
elevations  in  the  Arkansas  Valley."  On  the  current  geologic  map  for  the  state 
(Arkansas  Geological  Survey,  1976)  the  Boggy  is  mapped  only  on  Short  and  Little 
Short  mountains  in  Arkansas. 

The  Savanna  Formation  is  of  significance  on  Magazine  Mountain  because  of 
(1)  its  extreme  thickness  and  resistance  to  weathering,  resulting  in  formation 
of  a prominent  bluffline  up  to  30  meters  high  surrounding  the  uppermost  slopes 
of  the  mountain  (Vere,  1982),  (2)  its  role  in  formation  of  the  large  rock 
streams  below  the  cliffline  (Lookingbill  et  al . , 1987),  and  (3)  its  inclusion 
of  "siltstone,  shale,  some  thin  beds  of  limestone  and  coal"  (Clark,  1977). 
Published  geologic  sections  for  Magazine  Mountain  that  have  been  seen  do  not 
mention  limestone  in  the  upper  parts  of  the  column,  but  very  small  lenses  and 
layers  of  material  appearing  to  be  impure  limestone  have  been  observed  in  this 
study  on  the  bluffline  along  the  northern  faces  of  the  mountain.  Palmer  (1927) 
suggested  that  there  was  an  obvious  calcareous  influence  at  the  site.  The 
relationships  of  the  interbedded  sandstones,  shales,  and  limestones,  consisting 
both  of  acidic  and  calcareous  materials,  may  be  significant  factors  relating 
to  high  species  diversity  on  the  mountain. 

Clark  (1977)  said  a bed  of  coal  with  thickness  of  2-3  inches,  near  the 
contact  of  the  Savanna  and  the  McAlester  formations  toward  the  top  of  the 
mountain,  had  been  found  by  Boyd  Haley,  Arkansas  Geological  Survey  geologist. 

In  this  study  no  coal  was  seen  but  rocks  with  plant  fossils,  as  well  as  with 
unassignable  carbonaceous  material,  were  found  on  the  north  slopes  of  the 
mountain,  both  in  the  vicinity  of  the  bluff line  and  at  lower  elevations.  Most 
of  the  material  seen  was  of  poor  quality  and  fragmentary  in  nature.  Included 
among  the  identifiable  material  was  Calamites , Lepidodendron , and  S tigmaria , in 
all  cases  consisting  of  large,  coarse  stems  or  rootstocks.  These  observations 
corroborate  Clark's  suggestion  that  "the  lower  part  of  the  Savanna  where 
exposed  on  the  Mountain  may  be  a good  place  to  search  for  fossils." 

Plant  Communities  Present 


Tucker  (1972)  gave  a generalized  descriptive  account  of  major  botanical 
features  on  the  plateau  surface  of  Magazine  Mountain  without  using  a formal 
nomenclature  for  the  plant  communities  present.  The  present  account  utilizes  a 
nomenclature  based  in  large  part  on  dominant  plant  species. 

Any  description  of  the  vegetation  of  Magazine  Mountain  must  take  into 
account  both  past  disturbance  factors  and  present  ecological  conditions.  It  is 
doubtful  that  anyone  can  accurately  reconstruct  the  vegetation  patterns 
originally  on  the  mountain.  The  local  histories  by  Rogers  (1979)  and  Green 
(1980)  both  indicated  extensive,  early  landclearing  operations  on  the 
mountaintop  associated  with  farming,  home  construction,  and  various  business 
and  recreational  enterprises.  At  the  time  of  the  Resettlement  Administration's 
purchase  of  the  mountaintop  it  is  known,  for  example,  that  much  of  its  surface 
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had  been  cleared  and  planted  to  row  crops  such  as  corn,  cotton,  and  garden 
vegetables.  Much  of  the  present  forest  cover,  then,  probably  is  of  relatively 
recent  origin  through  old  field  succession.  See  Figure  2 for  Rogers'  map 
showing  areas  of  past  disturbance  on  the  mountain. 

Figure  3 shows  the  approximate  distribution  of  the  major  plant  communities 
recognized  in  this  study  on  Magazine  Mountain.  In  some  cases  the  map  indicates 
present  distributions  of  particular  communities  while  in  others  it  is  probably 
more  accurate  to  say  the  map  shows  "potential"  distribution  of  the 
communities.  In  some  cases  the  nomenclature  used  reflects  dominant  species 
composition  while  in  others  it  reflects  habitat  conditions. 


Community/Habitat  Types  ' 

1 . Sphagnum  seep  community 

The  Sphagnum  seep  community  is  found  on  small  seepage  areas , usually  where 
there  is  seepage  across  a sandstone  pavement  outcrop  or  where  a small  shallow 
springfed  stream  flows  across  a rock-bottomed  rivulet.  Such  areas  are  well 
developed  in  a discontinuous  pattern  around  the  rimlines  of  the  mountaintop  and 
probably  reach  their  highest  species  diversity  where  in  full  sun.  Some  of 
these  seeps,  however,  occur  in  light  to  heavy  shade. 

A dominant  feature  of  the  vegetation  of  these  boggy  areas  is  Sphagnum  spp . , 
Peatmoss.  Associated  with  the  peatmosses  are  numerous  graminoids,  including 
members  of  the  genera  Juncus , Carex , Rhynchospora , and  several  grass  genera. 
Some  areas  support  a diverse  assemblage  of  herbaceous  species  having  colorful 
flowers . 

Palmer  (1927)  obviously  collected  from  examples  of  this  community:  "....a 

boggy  area  has  developed,  where  were  collected  a Quillwort  (Isoetes  butleri) 
and  Sphagnum  moss,  besides  several  interesting  flowering  plants.  A species  of 
Meadow  beauty  (Rhexia  interior)  and  the  Closed  Gentian  (Gentiana  clausa)  and 
Iris  cristata  were  found  along  another  brooklet  flowing  in  the  other 
direction ... .About  some  of  the  springs  and  on  dripping  ledges,  Sphagnum  moss  is 
abundant,  with  a variety  of  ferns,  one  or  two  Orchids  and  various  other 
moisture- loving  plants."  Nomenclatural  changes  through  the  years  have  made 
some  of  Palmer's  scientific  names  obsolete  but  the  plants  remain  the  same.  The 
Closed  gentian  he  referred  to  is  G.  saponaria  and  it  persists  along  with  the 
Yellow  fringed  orchid  (Platanthera  ciliaris ) and  Meadow  beauty  at  the 
smallsphagnum- dominated  community  at  Dripping  Springs.  Sometimes  the  Ragged 
fringed  orchid  (Platanthera  lacera)  is  locally  abundant  in  this  community. 
Similarly,  the  Quillwort  also  persists  at  a few  sites  on  the  south  rim. 

This  community  is  of  major  interest  because  it  sometime  provides  suitable 
habitat  for  Small-headed  pipewort  ( Er iocaulon  kornickianum) . This  diminutive 
wetland  species  once  grew  at  Dripping  Springs  and  at  two  other  localities  close 
by,  but  it  has  not  been  seen  on  the  mountaintop  for  several  years,  although 
suitable  habitat  possibly  persists  (see  discussion  of  species  elsewhere  in 
paper).  A number  of  these  seeps  are  known,  both  on  the  north  and  south  rims, 
and  most  are  very  small  in  extent. 


Small  very  small  seeps  have  been  seen  on  or  near  the  north  rimline  in 
Section  21  and  on  the  south  in  Sections  21,  22,  and  23.  These  are  in  addition 
to  the  larger  ones  at  Dripping  Springs  and  on  FS  1606  between  Brown  Springs  and 
Dripping  Springs. 

2 . Mesic  oak-hickory  community 

White  oak  (Quercus  alba) , Northern  red  oak  (Quercus  rubra) , and  hickories 
(Carya  glabra , C.  ovata , and  C.  cordiformis)  are  common  dominants  in  this 
forest  type,  mainly  found  on  north  slopes  and  shaded,  moist  ravines.  Many 
other  forest  canopy  species  occur  here:  Black  oak  (Quercus  velutina) , Blackgum 

(Nyssa  sylvatica)  , Black  walnut  ( Juglans  nigra) , Sugar  maple  (Acer  saccharum) , 
Cucumber  magnolia  (Magnolia  acuminata) , Black  locust  (Robinia  pseudo  - acacia) , 
and  Basswood  (Tilia  americana) , and  others.  On  especially  rich  and  protected 
sites  Yellow-wood  (Cladrastis  kentukea)  is  found.  Common  understory  trees 
include  Serviceberry  (Amelanchier  arborea) , Hophornbeam  (Os trya  virginiana) , 
and  Ohio  buckeye  (Aesculus  glabra) , here  a shrubby  plant  with  small  leaves  and 
light  bark  and  appearing  to  be  intermediate  between  typical  glabra  and  var . 
arguta . Shrubs  include  Spicebush  (Lindera  benzoin),  Prickly  gooseberry  (Ribes 
cynosbati) , Bladdernut  (Staphylea  trifolia) , Devil's  walkingstick  (Aralia 
spinosa) , and  Wafer  ash  (Ptelea  trifoliata) . Herbaceous  plants  are  extremely 
diverse  and  include  several  species  of  special  concern:  Ozark  spiderwort 

(Tradescantia  ozarkana) , Wood's  false  hellebore  (Veratrum  woodii) , Flypoison 
(Amianthium  muscaetoxicum) , Toothwort  (Dentaria  laciniata) , Bloodroot 
(Sanguinaria  canadensis) , Doll's  eye  (Actaea  pachypoda) , Delphinium  (Delphinium 
tricorne) , Epling's  stachys  (Stachys  eplingii) , Dutchman's  breeches  (Dicentra 
cucullaria) , numerous  species  of  Violet  (Viola  spp . ) , etc.  The  rare  Carex 
pennsylvanica  is  associated  with  the  forest  floor  in  this  community  type. 

Talus  slopes  and  rock  streams  are  abundant  on  the  upper  slopes  of  the  north 
side  of  the  mountain,  and  they  are  in  contact  with  the  Mesic  oak-hickory 
community.  These  rock  piles  are  marked  by  considerable  seepage  in  many  cases 
and  they  often  support  significant  populations  of  Leafcup  (Polymnia  canadensis) 
and  Fox  grape  (Vitis  vulpina) , Prickly  gooseberry,  Hydrangea  (Hydrangea 
arborescens) , and  other  shrub  species.  The  Rocky  Mountain  woodsia  (Woodsia 
scopulina  var.  appalachiana)  also  may  be  found  locally  on  the  rock  piles. 

The  Mesic  oak-hickory  community,  as  visualized  here,  extends  across  a broad 
gradient  in  terms  of  moisture.  At  its  best  development,  on  upper,  shaded 
north- facing  slopes  and  in  protected  drainages,  it  is  marked  by  high  species 
diversity  and  very  moist  soil  conditions.  On  lower  slopes  and  somewhat  drier 
areas  it  is  marked  by  lower  species  diversity.  At  its  lower  limits  on  the 
north-  and  east-facing  slopes  it  comes  into  contact  with  disturbed  pine- 
dominated  communities  and  forms  a mixed  pine-hardwood  community. 

3 . Mesic  bluffline  community 

The  Mesic  bluff line  community,  as  here  defined,  is  a forest  community  and 
possibly  is  separated  from  the  Mesic  oak-hickory  community  only  on  a rather 
superficial  and  artificial  basis.  The  presence  of  the  outcropping  bluffline  is 
a significant  feature  of  the  community  and  it  seems  to  justify  separation  of 


the  community  from  the  Mesic  oak-hickory  type.  Typically,  the  dominant  canopy 
species  in  the  Mesic  bluff line  community  are  largely  White  oak,  Northern  red 
oak,  Bitternut  (Carya  cordiformis) , and  Pignut  hickory.  The  community  is 
concentrated  along  the  northern  rim  of  the  mountaintop , where  it  intergrades 
with  both  the  Mesic  oak-hickory  community  and  the  Xeric  sandstone  glade 
community.  This  community  is  noteworthy  as  the  habitat  for  the  Maple-leaved 
oak  (Quercus  shumardii  var . acerifolia)  on  a local  basis.  Also,  this  community 
has  significant  areas  high  cover  value  by  shrubs,  including  Mock-orange 
(Philadelphus  pubescens) , Wafer  ash  (Ptelea  trifoliata) , Ninebark  (Physocarpus 
intermedius ) , Raspberry  (Rubus  occidentalis ) , Fringe  tree  (Chionanthus 
virginicus ) , and  Prickly  gooseberry  (Ribes  cynosbati) . 

Especially  fine  examples  of  the  Mesic  bluffline  community  are  in  Sections 
20,  21,  22,  and  23.  - 

Moist  rock  outcrops,  including  both  small  ledges  and  prominent  blufflines 
on  the  north  and  east  sides,  sometimes  are  associated  with  this  community  and 
they  support  a distinctive  community  having  a high  species  diversity  of  ferns. 
Hay-scented  fern  (Dennstaedtia  punctilobula)  and  Rocky  Mountain  woodsia  are  two 
rarities  associated  with  the  community  and  having  a high  frequency  in  it. 
Columbine  (Aquilegia  canadensis)  is  another  common  plant  on  the  moist  bluff 
faces . 

4 . Scrub  oak  community 

Around  the  rim  of  the  mountaintop,  particularly  on  the  west  end  of  the 
mountain  but  also  locally  elsewhere,  are  some  outstanding  examples  of  stunted 
oak  woodlands  dominated  by  either  Blackjack  oak  (Quercus  mar ilandica)  or  Post 
oak  (Q.  stellata)  or  a combination  of  both.  These  stands  often  form  nearly 
impenetrable  thickets  of  heavily  fruiting  trees  that  are  no  more  than  8-10  feet 
high  on  rock  outcrops  with  thin  soil  development.  The  age  of  these  plants  is 
not  known  but  in  some  cases  they  appear  to  be  very  old.  The  best  development 
of  the  community  is  on  the  thin  soils  of  pavement  rock  outcrops  rimming  the 
mountain.  In  the  former  old  fields  areas  on  the  west  end  of  the  mountain  (see 
Figure  2),  where  soils  are  a bit  thicker,  it  appears  the  community  has  advanced 
from  the  rimline  and  trees  are  larger  in  size  than  on  the  rimline. 

The  Blackjack  oak  of  these  scrub  oak  communities  is  a variant  showing  a 
small  leaf  with  a deeply  3-lobed  margin.  Demaree  (personal  conversations  with 
me  on  Magazine  Mountain  over  a period  of  about  fifteen  years)  always  referred 
to  the  trees  as  the  "montane  form"  of  Blackjack  oak.  He  indicated  that  Palmer 
always  referred  to  the  Magazine  Mountain  plants  by  that  term  and  that  "and  all 
the  other  old-timers"  also  did.  The  plants  are  considered  by  the  author  of 
this  report  as  typical  of  the  results  of  introgressive  hybridization  between 
Blackjack  oak  and  Black  oak.  The  same  phenomenon  has  been  seen  on  oak  savannah 
communities  elsewhere  in  Northwest  Arkansas,  although  the  stunted  pure  stands 
have  not  been  seen  elsewhere  in  conditions  of  such  high  quality. 

Small  "islands"  of  Lowbush  huckleberry  (Vaccinium  pallidum)  often  occur  in 
close  association  with  the  scrub  oak  community.  Also,  this  community  relates 
closely  to  the  prairie-like  openings  associated  with  the  Juniper-hardwoods 


woodland  community.  Patches  of  grasses,  often  dominated  by  several  species  of 
bluestems  (Andropogon  spp.),  are  common  associates  with  this  community. 


Some  of  the  best  examples  of  the  Scrub  oak  community  are  on  or  near  the 
north  rimline  in  Sections  20,  21,  and  22. 

5 . Xeric  oak-hickory  community 

On  the  dry  south  slopes,  particularly  at  higher  elevations,  communities 
dominated  by  Post  oak  and/or  Blackjack  oak  of  normal  size  and  appearance  are  of 
local  importance.  White  oak  sometimes  is  an  important  component  of  this 
community,  particularly  in  drainages  and  other  areas  having  considerable 
runoff.  Locally,  Shortleaf  pine  often  is  scattered  among  the  oaks.  Other  tree 
species  include  Winged  elm  (Ulmus  alata)  and  Black  hickory  (Carya  texana) . 

Shrub  species  include  huckleberries  (Vaccinium  spp.,  especially  V.  arboreum) 
and  and  Carolina  rose  (Rosa  Carolina) . The  shrub  Andrachne  phy 1 lan tho ides  is 
locally  abundant  on  shaly  ledges  and  in  association  with  some  of  the  seasonal 
drainages.  Herbaceous  plants  in  this  community  are  sparse  and  while  the 
species  diversity  is  low  they  often  provide  considerable  color  in  openings. 
Especially  prevalent  are  numerous  representatives  of  the  grass,  legume,  and 
composite  families.  Tickseeds  (Coreopsis  spp.),  goldenrods  (Solidago  spp.), 
sunflowers  (Helianthus  spp.),  asters  (Aster  spp.),  and  Blue  sage  (Salvia 
azurea)  are  abundant,  especially  on  bluffs  and  ledges  and  in  openings  that  have 
experienced  past  disturbance  by  either  man  or  natural  causes. 

To  some  extent  the  Xeric  oak-hickory  community  intergrades  with  the  Scrub  oak 
community.  Generally,  however,  the  Xeric  oak-hickory  community  as  defined  here 
is  marked  by  a higher  species  diversity  than  the  Scrub  oak  community.  Also, 
the  Scrub  oak  community  is  largely  restricted  to  the  north  rimline  and  extreme 
west  end  of  the  mountain,  in  Sections  20,  21,  and  22.  The  Xeric  oak-hickory 
community  is  extensive  on  the  south  side  of  the  mountain,  particularly  on  steep 
upper  slopes  above  2000  feet  elevation.  Below  1600  feet  on  the  south  side 
Shortleaf  pine  is  a dominant  species  over  large  acreage  and  the  transitional 
zone  at  1600-2000  feet  often  is  a mixed  pine-hardwood  forest  type. 

6 . Shortleaf  pine-hardwood  community 

The  Shortleaf  pine -hardwoods  community  probably  was  more  extensive  on  the 
south  slopes  than  anywhere  else  at  the  time  white  man  arrived  on  the  scene.  On 
the  other  hand,  fire  may  have  allowed  it  to  be  present  on  the  lower  north 
slopes  just  as  is  the  case  today.  The  advent  of  modern  timber  practices, 
combined  with  other  disturbance  factors  by  both  man  and  natural  causes,  though, 
probably  has  resulted  in  an  increase  of  the  community  at  least  locally.  This 
is  a community  marked  by  low  species  diversity  in  all  strata.  It  has  many 
similarities  with  the  Dry  oak-hickory  community  so  far  as  species 
composition  is  concerned.  One  colorful  feature  of  this  community  is  the 
occurrence  of  large  patches  of  Birdfoot  violet  (Viola  pedata)  in  early  spring. 
Shaly  outcrops  and  openings  in  the  woods  often  show  large  concentrations  of 
this  species.  Other  herbaceous  species  are  similar  to  those  found  in  the  Xeric 
oak-hickory  type. 


7 .  Juniper-hardwood  woodlands  community 


The  south  rim  of  the  mountain  is  noteworthy  for  its  Juniper -hardwood 
woodlands  vegetation  type.  The  Juniper -hardwood  woodlands  are  dominated  by 
Eastern  red-cedar  ( Juniperus  virginiana)  in  most  cases,  but  also  occurring  here 
are  Post  oak,  Blackjack  oak,  Winged  elm,  and  Gum  bumelia  (Bumelia  lanuginosa) , 
all  of  which  usually  appear  as  trees  with  a twisted  and  stunted  growth  form. 
Where  Eastern  red-cedar  is  absent  or  present  in  only  small  numbers  this 
community  intergrades  imperceptibly  with  the  Scrub  oak  community.  Fringe  tree 
(Chionanthus  virginicus)  and  Farkleberry  (Vaccinium  arboreum)  are  common 
associates  that  sometimes  reach  tree  size  but  usually  are  shrubs. 

Associated  with  the  Juniper-hardwood  woodlands  are  graminoid- dominated 
areas  that  have  been  visualized  as  communities  in  themselves,  usually  referred 
to  as  prairies,  hillside  prairies,  or  prairie-like  openings  (Palmer,  1927; 
Tucker,  1972;  etc.).  Often  these  openings  are  large  in  size  and  characterized 
by  only  occasional  scattered  trees.  Important  species  here  are  Big  bluestem 
(Andropogon  gerardi) , Little  bluestem  (Andropogon  scoparius) , Broomsedge 
(Andropogon  virginicus ) , Eastern  gama  grass  (Tripsacum  dactyloides ) , 
lovegrasses  (Eragrostis  spp . ) , and  panic-grasses  (Panicum  spp . ) . Forbs  are 
abundant  also  and  include  tickseeds  (Coreopsis  spp.),  goldenrods  (Solidago 
spp.),  blazing  stars  (Liatris  spp.),  asters  (Aster  spp.),  sunflowers 
(Helianthus  spp.,  and  rosinweeds  (Silphium  spp.).  Locally,  as  on  the  western 
end  of  the  mountaintop,  the  Western  wallflower  (Erysimum  capitatum)  is  a part 
of  this  community. 

The  Juniper-hardwood  woodlands  community  extends  in  a narrow  and  broken 
band  along  the  south  rimline,  where  well  developed  in  Sections  20,  21,  22,  and 
23.  As  mentioned  above  the  community  often  interdigitates  with 
graminoid- dominated  areas  which  usually  are  dry.  On  the  other  hand,  the 
Sphagnum  seep  community  also  occurs  in  close  association  with  the  community 
wherever  there  is  sufficient  seepage  to  support  it. 

The  Rufous  - crowned  sparrow,  found  very  sparingly  in  Arkansas,  is  associated 
with  the  Juniper-hardwood  woodlands  community  on  Magazine  Mountain  in  Sections 
20  and  21. 

8 .  Pine  Plantations 


Pine  plantations  have  been  established  on  the  lower  flanks  of  Magazine 
Mountain  on  all  sides.  They  are,  of  course,  dominated  by  Shortleaf  pine.  These 
plantations  undoubtedly  serve  as  a seed  bank  for  local  migration  of  pine  onto 
suitable  sites.  Associated  species  show  varying  degrees  of  similarity  with  the 
Shortleaf  pine-hardwood  and  Xeric  oak-hickory  communities  depending  on  the  age 
of  the  plantation  and  the  management  regime  to  which  it  has  been  subjected. 

9 .  Xeric  sandstone  glade  community 

The  Xeric  sandstone  glade  community  is  best  developed  on  ledges  and 
outcrops  in  close  association  with  the  Juniper-hardwood  woodlands  community  a 
discontinuous  pattern  along  the  southern  rim  of  the  mountaintop,  although  it 
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also  may  be  seen  along  the  northern  rim  in  areas  that  do  not  support  a forest 
canopy.  This  community  is  noted  for  its  sparse  but  colorful  assemblage  of  forb 
species.  Some  of  the  components  include  Paronychia  (Paronychia  virginica  var . 
scoparia) , a knotweed  (Polygonum  tenue) , Pinweed  (Lechea  tenuif olia) , Larkspur 
(Delphinium  carolinianum) , blazing  stars  (Liatris  spp . but  especially  L. 
squarrosa) , and  several  species  of  tickseed  (Coreopsis  spp.). 

Some  especially  fine  examples  of  the  Xeric  sandstone  glade  community  are  in 
Section  22  on  both  the  north  and  south  rimlines  of  the  mountain. 

The  Ouachita  leadplant  (Amorpha  ouachitensis)  often  is  associated  with  this 
community  and  the  transitional  zone  between  it  and  other  community  types. 

10 . Successional  weedy  communities 

As  mentioned  by  Tucker  (1972)  the  list  of  Pyle  (1939)  included  numerous 
weedy  successional  species  that  are  today  either  very  uncommon  or  unknown  on 
the  mountain.  This  is  to  be  expected,  particularly  in  view  of  the  high  degree 
of  disturbance  associated  with  the  mountain  in  the  early  years  of  this  century. 
Old  fields  largely  have  grown  up  into  more  stable  communities  and  roadsides 
also  have  become  fairly  well  stabilized,  usually  having  strong  relationships 
with  the  adjacent  natural  community.  Significant  numbers  of  weedy  species 
still  can  be  found  on  the  mountain,  however,  particularly  on  those  areas  still 
receiving  regular  disturbance  from  visitors,  the  Recreation  Area  sites. 

11.  Remnants  of  former  cultivation 


The  Magazine  Mountain  Ranger  District  had  the  beginnings  of  its  Federal 
government  relationships  in  1934  when  the  Resettlement  Administration  began 
purchasing  land  within  the  composite  boundary  considered  submarginal  for 
farming  (USDA,  Forest  Service,  1971).  At  that  time  several  families  remained 
on  the  mountain,  eking  out  a row  crop -based  subsistence  income.  At  yet  an 
earlier  time  substantial  farm  holdings  had  been  established  on  the  mountaintop 
and  several  of  them  supported  large  orchards  of  various  fruit  trees.  Numerous 
remnants  of  those  former  homes  and  farms  persist  on  the  mountain  in  the  form  of 
once-cultivated  plants.  Thickets  of  cultivated  plums  (Prunus  spp.),  Mahaleb 
cherry  (Prunus  mahaleb) , Apple  (Malus  pumila) , Pear  (Pyrus  communis ) , Japonica 
(Chaenomeles  j aponica) , Spiraea  (Spiraea  spp.),  Iris  (Iris  germanica) , Daylily 
(Hemerocallis  fulva) , and  other  plants  are  among  the  list  of  indicators  of  past 
habitation  and  cultivation.  Each  of  the  recreation  areas  on  the  mountain  are 
located  at  old  farm  sites;  therefore,  the  remnants  of  former  cultivation  may  be 
seen  most  easily  at  these  sites  although  there  are  also  other  places  they 
occur . 


Present  Status  of  Special  Plant  Species  on  Magazine  Mountain 


During  the  course  of  this  study  a search  was  made  for  a total  of  25  plant 
taxa  designated  as  "special  plant  species'"  and  either  already  known  from  the 
mountain  or  deemed  possible  members  of  its  flora.  This  list  of  taxa  was 
compiled  from  (1)  a list  of  species  of  special  concern  maintained  by  the 
Arkansas  Natural  Heritage  Commission,  (2)  plants  maintained  on  the  PETS 
(proposed,  endangered,  threatened,  sensitive)  list  of  the  Ozark-St.  Francis 
National  Forests,  and  (3)  additional  species  considered  to  be  indicative  of 
significant  habitats  or  ecological  conditions  of  very  local  occurrence  on 
Magazine  Mountain.  In  addition,  a watchful  eye  was  kept  for  a number  of  other 
species  not  known  from  the  mountain  but  possibly  having  suitable  habitat  on  the 
mountain . 

/ 

The  checklist  of  Tucker  (1972)  was  examined  and  attempts  were  made  to  make 
additions  to  the  list.  Additions  (and  a few  corrections)  were  made  to  the 
list,  but  none  of  the  additions  or  corrections  are  considered  of  particular 
significance.  Certainly  none  of  the  additions  appear  on  the  Arkansas  Natural 
Heritage  Commission  list  of  species  of  special  concern. 

The  following  list  of  25  taxa  outlines  their  known  areas  of  distribution  on 
Magazine  Mountain,  or  in  the  cases  of  those  not  found  the  area(s)  of  suitable 
habitat.  Detailed  accounts  of  the  population  locations  may  be  found  on  the 
"Arkansas  Special  Plant  Survey  Form"  completed  fc r each  population.  Locations 
are  shown  in  a series  of  maps,  an  individual  map  lor  each  taxon.  Where 
applicable  the  mapped  localities  distinguish  betwc en  populations  found  during 
this  study  and  historical  populations  not  relocated  during  this  study  (where 
exact  locations  were  known).  Extant  populations  are  marked  with  a black  dot, 
in  the  case  of  localized  populations.  More  extensive  populations  are  marked  in 
solid  black  ink  outline  patterns.  Apparently  extirpated  sites  are  marked  with 
a black  triangle. 
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Part  I - Botanical  Survey  of  Mt.  Magazine  1991:  Methodology 

Methodology 

Available  literature  and  information  on  the  flora  of  Mt.  Magazine  and  of  PETS 
species  on  the  Mountain  were  reviewed  from  the  Spring  1990  through  the  Spring  of 
1991.  This  review  was  completed  to  familiarize  the  team  botanist  with  the  flora  of  the 
Mountain  and  its  special  elements,  and  to  become  familiar  with  the  locations  of  PETS 
species  and  type  habitats.  Numerous  field  reconnaissances  were  completed  during  the 
Spring  through  the  Winter  of  1990  as  part  of  other  activities  associated  with  the  project 
(e.g.,  development  of  alternatives).  These  field  reconnaissances  served  to  familiarize  the 
project  botanist  with  the  distribution  of  plant  communities  and  specific  elements  on  the 
Mountain. 

Intensive  field  surveys  of  the  flora  of  Mt.  Magazine  were  completed  from  March 
1991  through  October  1991  and  in  June  1992  in  the  areas  in  which  developments  were 
proposed.  Areas  in  which  intensive  field  surveys  were  completed  were  flagged  in  the 
Spring  of  1991  with  the  exception  of  existing  roads,  corridors,  trails  (e.g.,  the  water  line 
corridor  on  the  south  side  of  the  Mountain,  road  to  Signal  Hill,  etc.)  and  the  proposed 
rim  hiking  trail  and  water  line  access  roads.  The  proposed  rim  hiking  trail  was  flagged 
by  the  Arkansas  Department  of  Parks  and  Tourism  in  August  1991.  The  proposed  water 
line  access  road  was  flagged  in  June  1992.  Six  intensive  field  surveys  of  varying 
durations  were  conducted  on  the  Mountain  during  1991.  One  survey  was  completed  on 
the  Mountain  in  1992.  Surveys  were  conducted  primarily  in  the  Spring  when  turn  over 
in  flowering  of  species  was  the  greatest.  Botanical  surveys  of  the  Mountain  were 
completed  on  the  following  dates:  27  March  1991,  9 April  1991,  22  April  1991,  30 
April-1  May  1991,  14-16  May  1991,  17  October  1991,  and  29  June  1992.  All  areas 
were  surveyed  at  least  once  during  the  1991/1992  field  seasons,  however,  the  majority 
of  sites  were  surveyed  greater  than  50%  of  the  time.  Each  area  was  surveyed  by 
completing  a walk  over  of  the  flagged  area  where  the  proposed  developments  were 
located.  The  purpose  of  the  walk  over  was  to  inventory  botanical  species  within  the  area 
and  to  search  all  potential  habitats  for  PETS  species.  Botanical  species  observed  in  the 
flagged  areas  were  recorded  and  the  phenological  condition  (i.e.,  vegetative  stage,  in 
bud,  in  flower,  in  fruit)  of  the  species  was  recorded  in  most  cases.  Most  species  were 
identified  on  site.  Those  species  which  could  not  be  identified  on  site  were  collected  and 
keyed  in  the  laboratory  at  FTN  according  to  Steyermark  (1963).  Specimens  collected 
were  easily  identified  in  the  laboratory  and  did  not  require  verification  at  the  herbarium 
at  Arkansas  Tech  University  in  Russellville,  the  principal  repository  for  botanical 
specimens  from  Mt.  Magazine. 

The  following  table  is  a checklist  of  species  recorded  from  Mt.  Magazine  (Tucker 
1972)  and  identifies  those  species  observed  during  the  completion  of  the  intensive  field 
surveys  on  the  Mountain  in  1991. 
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Part  II  - List  of  Plant  Species  Observed  During  1991  Field  Studies 

PHYLOGENETIC  CHECK-LIST  OF  PLANT  SPECIES 
RECORDED  ON  MT.  MAGAZINE  + 

SELAGINH.LACEAE 

Selaginella  apoda  (L.)  Spring.  MEADOW  SPIKEMOSS.  Tucker  5164. 

ISOETACEAE 

Isoetes  melanopoda  Gay  & Durieu.  QUILLVORT.  Pyle  362  (AEK). 

OPHIOGLOSSACEAE 

Bo t rye hiui*  dlssectua  Spreng.  GRAPEFERN.  Pyle  557  (ARK). 

Botrychiua  yjrginlanum  (L. ) Sw.  RATTLESNAKE  FERN.  Tucker  9105. 

OSMUNDACEAE 

Osmonda  cinnanoaea  L.  CINNAMON  FERN.  Moore  480082  (ARK). 

Oaamnda  regalia  var.  spectabilia  (Willd.)  Gray.  ROYAL  FERN.  Moore  430081 

~Tark)T 

POLYPODIA CEAE 

Adiantua  pedatvua  L.  MAIDENHAIR  FERN.  Tucker  10208. 

* Aeplenlua  platyneuron  (L.)  Oakes.  EBONY  SPLEENWORT.  Tucker  8783. 

Asplenium  trichomanea  L.  MAIDENHAIR  SPLEENIORT.  Moore  480347- 
Athyriua  fillx-feaina  (L. ) Roth.  LADY-FERN.  Moore  480092. 

Athyrium  thelypterioides  (Michx. ) Desy.  Moore  480315  (ARK). 

CaugptOBorua  rhiaophyllus  (L.)  Link.  WALKING  FERN.  Tucker  9067. 

Cheilanthes  lanosa  (Michx.)  D.  C.  Eaton.  HAIRY  LIP -FERN.  Tucker  10132  A. 
Cheilanthes  toaentosa  Link.  WOOLY  LIP-FERN.  Moore  23207  (ARK). 

Cystopteris  fragilia  var.  pro true a Weatherby.  HI  ADDER  FERN.  Moore  430077  (ARK). 

* Penns taedtia  punctilobula  (Michx.)  Moore.  HAY-SCENTED  FERN.  Tucker  8601. 
Diplaziua  pycnocarpon  (Spreng.)  Broun.  NARROW-LEADED  SPLEE2M3RT . Tucker  10209. 


B-3 


Pryopteria  nargtnalis  (L.)  A.  Gray.  MARGINAL  SHIELD-FERN.  Tucker  8600. 
Pellaea  atro purpurea  (L.)  Link.  CLIFF-BRAKE.  Tucker  10210. 

Fojypodiutt  polypodioides  (L.)  Watt.  LITTLE  GRAY  POLYPODY.  Tucker  9062  A. 
Polypodium  virginianum  L.  COMMON  POLYPODY.  Moore  480305  (ARK). 

* Polystichum  acrostichoides  (Michx.)  Schoot.  Moore  24163  (ARK). 

Pteridina  aquilinum  (L.)  Kuhn.  ERACKEN.  Tucker  8787- 

* Thelypteria  hexagonoptera  (Michx. ) Weatherby.  BROAD  BEECH -FERN.  Tucker  8789. 

* Woods ia  obtusa  (Sprang.)  Torr . BLUNT-LOBED  VOODSIA.  Tucker  9532. 

* Wbod8ia  3 copuli na  D.  C.  Eaton,  (including  W.  appalachiana  Taylor). 

ROCKY  MOUNTAIN  WOODSIA.  Moore  600083. 

PINAGEAE 

* Pinua  echinata  Mill.  SHDRTLEAF  PINE.  Tucker  8791. 

CUPRESSACEAE 

* Juniperus  virginlana  L.  RED  CEDAR.  Tucker  10211. 

TYPHACEAE 

* Typha  latifolla  L.  COMMDN  CAT-TAIL.  Spivey  s.n. 

POACEAE  (GRAMINEAE) 

Agroati8  alba  L.  REDTOP.  Tucker  10137. 

Agroatis  perennans  (Walter)  Tuckerman.  BEJJT  GRASS.  Tucker  9932. 

Andropogon  gerardii  Vitman.  BLUES TEM.  Tucker  10144. 

Aristida  dichotoma  Michx.  THREE  AWN  GRASS.  Tucker  10148 . 

Brachyelytrum  erectum.  (Schreb.)  Beauv.  Tucker  10161. 

Broaus  catharticua  Vahl . BROME  GRASS . Moore  510081  (ARK). 

Broaua  commit  atua  Schrader.  BROME  GRASS.  litis  5064  (ARK). 


Bromua  .japonicua  Thunb.  ERQME  GRASS . Moore  490446. 
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Broanis  purgans  L.  BROME  GRASS . Tucker  10046  A. 

Brogue  secalinus  L.  CHEAT.  Tucker  9923. 

Cynodon  dactylon  (L.)  Pers.  BERMUDA  GRASS.  Tucker  10205. 

Danthonia  spicata  (L.)  Beauv.  OAT  GRASS.  Tucker  10011. 

Deschampsia  flexuosa  (L.)  Trin.  HAIR  GRASS.  Tucker  8602. 

Digitaria  adacendens  (H.3.K.)  Henr.  SOUTHERN  CRABGRASS.  Tucker  10155- 
Echinochloa  crus-galli  (L.)  Beauv.  BARNYARD  GRASS.  Tucker  8810. 

Elymus  virginicus  L . WILD  RYE.  Tucker  10049. 

Bragrostis  capillaris  (L.)  Nees.  LOVE  GRASS.  Palmer  29614  (ARK). 
Eragrostis  cllianensis  (All.)  Lutati.  STINK  GRASS.  Moore  490440  (ARK). 
Eragro3tis  intermedia  Hitchc.  LOVE  GRASS.  Moore  480041  (ARK). 
Eragrostis  pectinacea  (Michx*)  Nees.  LOVE  GRASS.  Palmer  29615  (ARK). 
Bragrostia  spectabilis  (Pursh)  Steud.  LOVE  GRASS.  Tucker  10149. 
Erianthua  contort  us  Baldwin  ex  Ell.  PLUME  GRASS.  Moore  470467. 

* Festuca  elatior  L.  FESCUE.  Tucker  9866. 

Festuca  octoflora  Walter.  FESCUE.  Tucker  10017 . 

Festuca  obtuaa  Biehler.  FESCUE.  Tucker  8613. 

Festuca  paradoxa  Desv.  FESCUE.  Tucker  10038. 

Hordeua.  pusillua  Nut  tall.  LITTLE  BARLEY.  Tucker  9483  A. 

Rystrix  patula  Moench . BOTTLEBRUSH  GRASS . Tucker  5155* 

Leptoloaa  cognatua  (Sch.)  Chase.  WITCH  GRASS.  Tucker  10147- 
Loliua  perenne  L.  RYE  GRASS.  Tucker  10146. 

Manisurua  cylindrica  (Michx.)  Kuntze.  JOINT  GRASS.  Moore  470623  (ARK). 
Melica  nitens  Nuttall  ex  Scrlb.  MELIC  GRASS.  Tucker  9504. 


Muhlenbergia  sobolifera  (Muhl.  ex  Willd.)  Trin.  MUHLY.  Moore  470631  (ARK). 
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Panicum  boacii  Poir.  PANIC  GRASS.  Tucker  10020. 

Pan! cum  depauperatum  Muhl.  PANIC  GRASS.  Pyle  750  (ARK). 

Panicum  dichotomum  L . ( including  P.  taicrocarpon  Muhl . ) . PANIC  GRASS . 

Pyle  873  (ARK)  and  Moore  470603  (ARK). 

Panicum  hlana  Ell.  PANIC  GRASS.  Moore  470629  (ARK). 

Panicum  lanuglnosum  Eli.  (including  P.  huachucae  Ashe,  P.  lindheiaeri 
Nash,  L.  praecocius  Hitchc.  & Chase}"!  PANIC  GRASS.  Tucker  10051, 
Moore  470626  (ARK),  Tucker  9867. 

Panicum  laori.  florins  Lam.  (including  P.  xalapense  H.  B.  K.)  PANIC  GRASS. 
Moore  480321  (ARK). 

Panicum  linearifolium  Scrib.  PANIC  GRASS.  Tucker  9887. 

Panicum  philadelphicum  Bemh.  ex  Trin.  PANIC  GRASS.  Pyle  132  (ARK). 
Panicum  polyanthus  Schult.  PANIC  GRASS.  Tucker  9980  A. 

Panicum  scoparium  Lam.  PANIC  GRASS.  Tucker  9918. 

Panicum  scribnerianum  Nash.  PANIC  GRASS.  Tucker  10147  A. 

Panicum  virgatum  L.  PANIC  GRASS.  Tucker  470648. 

P&apalum  dissectun  L.  PASPALUM.  Moore  470665  (ARK). 

Paapalua  floridanua  Michx.  PASPALUM.  Tucker  10150. 

Paspalua  setae eum  Michx.  PASPALUM.  Moore  480333  (ARK) . 

Phleua  pratenae  L.  T BOTHY.  Tucker  9939. 

Poa  annua  L.  ANNUAL  JUNE  GRASS.  Pyle  212  (ARK). 

Set aria  glauca  (L.)  Beauv.  FOXTAIL  GRASS.  Tucker  9935. 

Sorgua  halepenae  (L.)  Pers.  JOHNSON  GRASS.  Spivey  3.n. 

Sphenopholis  obtusata  (Michx.)  Scribn.  Tucker  10145. 

Sporo bolus  clandestinus  (Spreng.)  Hitchc.  DROPSEBD.  Palmer  29630  (ARK). 
Tridens  flava  Hitchc.  PURPLETOP.  Tucker  10152. 

T ride ns  stricta  Nash.  Pyle  153  (ARK). 


Trips acua  dactyloides  L.  GAMA  GRASS . Tucker  9964. 
Uniola  latifolia  Michx.  QUAKING  ®ASS.  Tucker  5168. 
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CYPERACEAE 

Bulboatylis  capillaria  (L.)  Clarke.  HAIR  SEDGE.  Tucker  8640. 

Carex  alburalna  Sheldon.  CARIC  SEDGE.  Tucker  9099* 

Car ex  annectens  Bicknell . CARIC  SEDGE.  Tucker  9502. 

Carex  bushli  Mack,  CARIC  SEDGE.  Tucker  9524. 

Carex  communis  Bailey.  CARIC  SEDGE.  Palmer  26930  (ARK). 

Carex  complanata  Torr.  & Hook.  CARIC  SEDGE.  Tucker  9872. 

Carex  lurida  Wahl.  CARIC  SEDGE.  Tucker  9512. 

Carex  muhlenbergil  Schk.  CARIC  SEDGE.  Tucker  9523. 

Carex  oligoearpa  Schk.  CARIC  SEDGE.  Palmer  24349  (ARK). 

Carex  squarrosa  L.  CARIC  SEDGE.  Tucker  10143. 

Cyperus  filiculmie  Vahl.  SEDGE.  Tucker  10136. 

Cyperus  ovularis  (MLchx. ) Torr.  SEDGE.  Tucker  10204. 

Eleocharia  obtuaa  var . lanceolata  (Fern.)  Gilley.  SPIKE  SEDGE.  Tucker  10055 
Rhynchospora  globularia  rar.  recognlta  Gale.  BEAK  SEDGE.  Tucker  IOO56. 

* Scirpua  atrovirena  Willd.  BULRUSH.  Tucker  10154. 

ARACEAE 

Ariaaema  triphyllun  (L.)  Torr.  INDIAN  TURNIP.  Tucker  7076. 

ERIOCAULACEAE 

Eriocaulon  komickiannm  Van  Heurck  & Muell.  Arg.  PIPEW3RT.  Moore  4333  (ARK) 
COMMEL INA  CKAK 

Commelina  comunis  L.  DAYFLOWER.  Tucker  9991. 

* Trade  3 cant  la  emestlana  Anderson  & Woodson.  SPIDER  WORT.  Pyle  160  (ARK). 


Tradescantia  ohiensis  Raf.  SPIDERWORT.  Tucker  9531. 
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Trades cant ia  ozarkana  Anderson  & Woodson.  SPIDERWORT.  Tucker  9547. 

JUNCACEAE 

J uncus  debilis  Gray.  RUSH.  Tucker  10008. 

J uncus  dlffusissiaus  Buckl.  RUSH.  Tucker  9900. 

June us  effusus  var.  solutus  Fern.  & Wieg.  SOFT  RUSH.  Tucker  10009. 

June us  interior  Wieg.  RUSH.  Tucker  9881. 

Juncua  aarginatus  Rostk.  RUSH.  Pyle  738  (ARK). 

Luzula  bulbosa  (Wood)  Rydb.  WOOD  RUSH.  Tucker  7059. 

LILIACEAE 

Allium  canadense  var.  mobilense  (Regel)  M.  Ownbey.  WILD  ONION.  Tucker  5515. 
Alliua  cernuum.  Roth.  NODDING  ONION.  Tucker  8877* 

Amianthium  auscaetoxicum  (Walter)  Gray.  FLX  POISON.  Tucker  9487. 

Asparagus  officinalis  L.  ASPARAGUS.  Tucker  9977. 

Camassia  angusta  (Engel mann  & Gray)  Blankinship.  WILD  HYACINTH.  Demaree  2765 

[XhkT: 

* Camassia  acilloidas  (Baf.)  Cory.  WILD  HIACINTH.  Buchhols  828  (ARK). 

* Heaerocallis  fulva  var.  kwanso  Regel.  DAYLILY.  Tucker  10130. 

Erythroniua  americanun  Ker . TROUT  LILT.  Tucker  9073. 

* Nothoscordum  bivalve  (L.)  Britton.  FALSE  GARLIC.  Wilkins  s.n. 

* Polygonatum  biflorum  (Walt.)  Britt.  SOLOMON ' s SEAL.  Tucker  10004. 

* Smilacina  raceaosa  (L.)  Desf.  FALSE  SOLOMON'S  SEAL.  Tucker  8330. 

Smilax  bona -no x L.  SAW  BRIER.  Wilkins  & Tucker  s.n. 

* Smilax  glauca  Walt.  SMILAX.  v Tucker  8641. 

* Smilax  herbacea  var.  las ioneuron  (Hook.)  DC.  CARRION  VINE.  Tucker  8837. 
Trillium  recurvatum  Beck.  TRILLIUM.  Buchholz  840  (ARK). 


Trillium  viridescens  Nutt.  TRILLIUM.  Tucker  9051. 
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* Uvularla  grandiflora  Smith.  BELLWDRT.  Tucker  9111. 

Veratrum  woodli  Robbins.  FALSE  HELLEBORE.  Tucker  9492. 

* Yucca  arkansana  Trel.  YUCCA.  Whiting  86. 

Zygadenus  nuttallii  Gray.  DEATH  CAMAS.  Tucker  7070. 

AMARYLLIDACEAE 

* Hypoxis  hirsute  (L.)  Cov.  STAR  GRASS.  Tallant  96. 

DIOSCOREACEAE 

* Dioscorea  batatas  Decne.  CINNAMON  VINE.  Tucker  10138. 

* Dioscorea  villosa  L.  WILD  YAM.  Tucker  949 8. 

IRIQACEAE 

* Iris  cristata  Ait.  WILD  IRIS.  Tucker  9050. 

Iris  germanica  L.  FLAG.  Tucker  9520. 

Sisyrinchium  bermudiana  L.  em.  Fern.  BLUE-EYED  GRASS.  Moore  410120  (ARK). 
Sisyrinchium  campestre  Bickn.  BLUE-EYED  GRASS.  Pyle  405  (ARK). 

ORCHIDACEAE 

Aplectrum  hyemale  (Muhl.)  Torr.  PUT7YR00T.  Moore  450250  (ARK). 

Cypripedium  calceolus  var.  pubescens  (Willd.)  Correll.  Tom  Clark  (sight  ident 
Habenaria  ciliaris  (L. ) Br.  YELLOW  FRINGED  ORCHID.  Tucker  8637.  1 
Habonaria  lacera  (Michx.)  Lodd.  RAGGED  FRINGED  ORCHID.  Tucker  9499. 

Mai axis  unifolia  Michx.  GREEN  ADDIR’S  MOUTH.  Tucker  8591. 

SALICACEAE 

> Populus  deltoide3  Marsh.  COTTONWOOD.  Tucker  8801. 

" Sal lx  caroliniana  Michx.  WARD’S  WILLOW.  Tucker  9979. 


Salix  humilis  Marsh.  PRAIRIE  WILLOW.  Tucker  9053. 
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JUGLANDACEAE 

a Carya  cordiformis  (Wang.)  K.  Koch.  BITTERNUT  HICKORY.  Tucker  8770. 

Carya  leioderaia  Sarg.  SWAMP  HICKORY.  Palmer  26424  (ARK). 

* Carya  ovata  (Mill.)  K.  Koch.  SHAGBARK  HICKORY.  Tucker  8771. 

Carya  texana  Buckl.  BLACK  HICKORY.  Tucker  8772. 

* Juglans  nigra  L.  BLACK  WALNUT.  Tucker  8989. 

BBTULACEAE 

Alnus  serrulata  (Ait.)  Willd.  COMMON  ALDER.  Tucker  10286. 

Betula  nigra  L.  RIVER  BIRCH.  Tucker  10294. 

* Carpinus  caroliniana  Walt.  IR0NW00D.  Tucker  10288. 

* Ostrya  virginiana  (Mill.)  K.  Koch.  EASTERN  HOP-HORNBEAM.  Tucker  8842. 

FAGACEAE 

* Castanea  ozarkensis  Ashe.  OZARK  CHINKAPIN.  Tucker  9086. 
a Quercus  alba  L.  WHITE  OAK.  Tucker  7080. 

* Quercus  falcata  Michx.  SOUTHERN  RED  OAK.  Tucker  10287. 

* Quercus  mar il an die a Muench.  BLACKJACK  OAK.  Tucker  8849. 

* Quercus  muhlenbergii  Ekigelm.  CHINKAPIN  OAK.  Tucker  9080. 

Quercus  nigra  L.  WATER  OAK.  Tucker  8861. 

a Quercus  shumardli  var.  acerifolia  Palmer.  MAPLE-LEAVED  OAK.  Tucker  864 6. 

* Quercus  stellata  Wang.  POST  OAK.  Tucker  8850. 

* Quercus  yelutlna  Lam.  BLACK  OAK.  Tucker  8782. 

X Quercus  fernowii  Trel.  ((J.  alba  X stellata) . FERNOW  OAK.  Tucker  9981. 

ULMACEAE 

Celtis  tenuifolia  var.  georgiana  (Small)  Fern.  & Schub.  DWARF  HACKBERRY. 
Tucker  9951. 

* Ulmus  alata  Michx.  WINGED  ELM.  Tucker  8805. 


* Ulunis  rubra  Muhl . SLIPPERY  ELM.  Tucker  9862. 

MORACEAE 

Maclura  pomifera  (Raf.)  Schneid.  OSAGE  ORANGE.  Tucker  10289. 
Mb  rug  rubra  L.  RED  MULBERRY.  Tucker  8855. 

URTIGACEAE 

Parietarla  pensylvanica  Muhl.  PELLITORY.  Tucker  9540. 
ARISTQLOCHIACEAE 

^ Aristolochia  tomentosa  Sims.  PIPE  VINE.  Tucker  8845. 
POLYGONACEAE 

Polygonum  aviculare  L.  KNOT-WEED.  Tucker  10300. 

Polygonum  scanden s L.  CLIMBING  FALSE  BUCKWHEAT.  Tucker  10207. 
Polygonum  tenue  Michx.  Tucker  10290. 

Polygonum  virginianum  L.  JUMP  SEED.  Tucker  10016. 

* Rumex  acetoaella  L.  SHEEP  SORREL.  Tucker  9525. 

Rumex  crispua  L.  CURLY  DOCK.  Tucker  10202. 

Rumex  obtusifoliua  L.  DOCK.  Tucker  10014. 

CHENOPODIACEAE 

* Chenopodium  album  L.  LAMB’S  QUARTERS.  Tucker  10018. 
Chenopodium  ambrosioides  L.  WORMSEED.  Tucker  10140. 

AMARANTHACEAE 

Amaranthus  spinosus  L.  SPINY  PIGWEED.  Tucker  10295. 
PHYTOLACCACKAE 

Phytolacca  americana  L.  POKEWEED.  Tucker  9548. 


AIZOACEAE 


Mollugo  verticillata  L.  INDIAN  CHICKWEED . Tucker  10206. 
PORTULACACEAE 

* Claytonia  rirginica  L.  SPRING  BEAUTY.  Tucker  9078. 

* Talinum  calycinum  Engelm.  FAMEFLQWER.  Tucker  10292. 

CARIOPHYLLACEAE 

Cerastiua  brachypodum  (Engelm.)  Robins.  CHICKWEED.  Pyle  612  (ARK). 
Cerastium  viscosum  L.  MDUSE-EAR  CHICKWEED.  Pyle  313  (ARK). 
Paronychia  fastigiata  (Raf.)  Fern.  WHITLOW-WORT.  Pyle  579  (ARK). 

* Paronychia  virginica  Spreng,  WHITLOW-WORT.  Tucker  3630. 

Saponaria  officinalis  L.  BOUNCING  BET.  Tucker  10200. 

Silane  antirrhina  L.  CATCHFLT.  Pyle  746  (ARK). 

3ilene  stellata  (L.)  Ait.  STARRY  CAMPION.  Tucker  10201. 

* Silene  yirginica  L.  FIRE  PINK.  Tucker  9054. 

Stellaria  media  (L.)  Cyr.  CHICKWEED.  Williamson  & Tucker  s.n. 

RANUNCULACEAE 

Anemone  caroliniana  Walt.  CAROLINA  ANEMONE.  Pyle  618  (ARK). 

Anemone  decepetala  var.  heterophylla  (NUTT.)  Britt.  ANEMONE. 
Buchholz  771  (ARK). 

* Anemone  virginiana  L.  ANEMONE.  Tucker  9490. 

Aquilegia  canadensis  L.  COLUMBINE.  Tucker  9507- 
Clematis  rersicolor  Small.  LEATHER  FLOWER.  Tucker  8333. 

Clematis  vioma  L.  LEATHER  FLOWER.  Tucker  5107. 

Clematis  rirginlana  L.  VIRGIN'S  BOWER.  Tucker  10002. 

Delphinium  carolinianum  Walt.  CAROLINA  LARKSPUR.  Tucker  7075. 

* Delphinium  tricorne  Michx.  DWARF  LARKSPUR.  Tucker  9049. 
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* Ranunculus  fascicularis  Muhl.  BUTTERCUP.  Pyle  220  (ARK). 

Ranunculus  harveyl  (Bray)  Britt.  HARVEY’S  BUTTERCUP.  Tucker  7065. 

Ranunculus  mi c ran thus  Nutt.  CROWFOOT.  Pyle  204  (ARK). 

BERBERIDACEAE 

Caulophyllua  thalictroidea  (L.)  Michx.  BLUE  COHOSH.  Tucker  9072. 

* Podophyllum  peltatua  L.  MAY  APPLE.  Tucker  9083. 

ANNONACEAE 

Asimina  triloba  (L.)  Dunal.  PAWPAW.  Tucker  8853. 

LAURACEAE 

Lindera  benzoin  (L.)  Bl.  SPICEBUSH.  Tucker  9088. 

* Sassafras  albidua  (Nutt.)  Nees.  SASSAFRAS.  Tucker  8798. 

PAPAVERACEAE 

Sanguinaria  canadensis  L.  BL00DR00T.  Tucker  9070. 

FUMARIACEAE 

Corydalis  crystallina  Eng elm.  SCRAMBLED  EGGS.  Tucker  10299. 

Corydalis  micrantha  (Eng elm)  Gray.  SCRAMEUSD  EGGS.  Tucker  9060  A. 

Pic antra  cucullaria  (L.)  Bernh.  DUTCHMAN’S  BREECHES.  Tucker  9071. 

CRUCIFERAE 

* Arabia  canadensis  L.  SICKLEPOD.  Tucker  10293. 

Arabia  hirsuta  yar.  pycnocarpon  (M.  Hopkins)  Rollins.  ROCK  CRESS.  Tucker  7068. 
Arabis  missouriensis  Greene.'  ROCK  CRESS.  Pyle  253  (ARK). 

* Caps alia  bursa-pa 3 toris  (L.)  Britt.  SHEPHERD'S  PURSE.  Tucker  10199. 

* Dentaria  lacinlata  Muhl.  T00THW0RT.  Tucker  9081. 

Draba  brachycarpa  Nutt.  WHITLOW  CRASS.  Moore  48093  (ARK). 

Erysimum  arkansanua  Nutt.  WESTERN  WALLFLOWER.  Tucker  7079. 


* Lepidiua  virginicuni  L.  PEPPER  GRASS.  Tucker  10190. 


CRASSULACEAB 

Sedum  te  mat  urn  Mi  chi.  ST0NECR0P . Pyle  200  (ARK). 

SAXIFRAGACEAE 

* Heuchera  hirsuticaulis  (Wheelock)  Rydb.  ALUM  ROOT.  Tucker  9505. 

* Hydrangea  arborescens  L.  WILD  HYDRANGEA.  Tucker  8846. 

■k  Philadelphia  pubes cena  Schrad.  MOCK  CHANGE.  Tucker  5130. 

> Ribes  cynoabati  L.  PRICKLY  GOOSEBERRY.  Tucker  8839. 

Saxifraga  rirginiensis  MtLchx.  SAXIFRAGE.  Tucker  9094  A. 

ROSACEAE 

Agrimonia  rostellata  Wallr.  WOODLAND  AGRIMONY.  Tucker  8639. 

> Amelanchier  arborea  (Michx.  f.)  Fern.  SARVIS.  Tucker  8792. 

Crataegus  crus -gall i var.  bellica  (Sarg.)  Palmer.  HAWTHORN.  Demaree 
228321GH) . 

Crataegus  disjuncta  var.  aagnlfolla  (Sarg.)  Palmer.  HAWTHORN. 

Demaree  22853  (CM) . 

* Crataegus  marshall!!  Egg.  HAWTHORN.  Tucker  9945. 

* Crataegus  spathulata  Michx.  HAWTHORN . Tucker  8793. 

Crataegus  uniflora  Moench.  HAWTHORN.  Tucker  9948. 

* Fragaria  rirginiana  Duchesne.  STRAWBERRY.  Tucker  9936. 

Geua.  canadense  Jacq.  AVENS.  Tucker  5124. 

Geum  Temua  (Raf.)  T.  & G.  AVENS.  Tucker  9875. 

Gillenla  stipulata  (Muhl.)  Trel.  AMERICAN  IPECAC.  Tucker  8580. 

* Phyao carpus  opulifolius  var.  interned! us  (Rydb.)  Robins.  NINE BARK. 

Tucker  8o55. 

* Potentilla  simplex  Michx.  CINQUEFOIL.  Pyle  254  (ARK). 
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* Primus  aaericana  Marsh.  WILD  PLUM.  Tucker  8804. 

Prumis  angustifolia  Mar3h.  CHICKASAW  PLUM.  Tucker  9059- 
Prunus  mahaleb  L.  PERFUMED  CHERRY.  Tucker  9517. 

* Prunus  mexicana  Watson.  WILD  PLUM.  Tucker  10298. 

* Prunus  s e retina  Ehrh.  WILD  CHERRY.  Tucker  8807. 

* Rosa  Carolina  L.  (including  R.  subserrulata  Rydb.)  CAROLINA  ROSE. 

Tucker  9537. 

Rosa  setigera  Michx.  CLIMBING  ROSE.  Tucker  9982. 

* Rubus  argutus  Link.  BLACKBERRY.  Tucker  9926. 

Rubus  discolor  Weihe  & Nees.  (including  R.  procerus  Mueller).  BLACKBERRY. 
Tucker  9516. 

* Rubus  trinialis  Michx.  DEWBERRY.  Tucker  10297. 

HAMAMELIDACEAE 

Hamamelis  vernal  is  Sarg.  VERNAL  WITCH-HAZEL.  Tucker  9959. 

Hamantelis  virginiana  L.  WITCH-HAZEL.  Tucker  8802. 

>-  Liquidambar  styraciflua  L.  SWEETGUM.  Tucker  8843. 

PLATANACEAE 

* Platanus  occidentalis  L.  SYCAMCEE.  Tucker  9971. 

LEGUMINOSAE 

Amorpha  fruticosa  L.  INDIGO.  Palmer  2324 2 (ARK). 

Amorpha  glabra  Desf.  INDIGO.  Palmer  24187  (ARK). 

Amorpha  virgata  Small.  INDIGO.  Tucker  9533. 

Astragalus  canadensis  L.  MILK -VETCH.  Tucker  9980. 

Astragalus  mexicanua  (DC.)  Rydb.  GROUND  PLUM.  Pyle  416  (ARK). 

Baptisla  leucantha  T.  & G.  WILD  INDIGO.  Tucker  9931. 

* Baptisia  leucophaea  Nutt.  WILD  INDIGO.  Tucker  5181. 
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Cassia  fasciculata  Michx.  SENSITIVE  PEA.  Tucker  9889. 

Cassia  nictitans  L.  SENSITIVE  PEA.  Tucker  10301. 

_*>  Cercis  canadensis  L.  REDBUD.  Tucker  9536. 

Cladrastis  lutea  Michx.  YELL0WW00D.  Tucker  9103. 

Coro ni 11a  varia  L.  CROWN  VETCH.  Tucker  8332. 

Crotalaria  sagittalis  L.  RATTLEBOX.  Pyle  7 60  (ARX) ♦ 

Desmodiua  glabellua  DC.  BEGGAR’S  TICK.  Spivey  s.n. 

Desmodium  glut ino sum  (Muhl.  ex  Willd.)  Wood.  BEGGAR’S  TICK.  Tucker  9879. 

Desmodiua  laevigatum  (Nutt.)  DC.  BEGGARS  TICK.  Tucker  9969. 

Desmodium  marilandicum  (L.)  DC.  BEGGAR'S  TICK.  Tucker  9880. 

Desmodiua  nadifloraa  (L.)  DC.  BEGGAR'S  TICK.  Pyle  891  (ARK). 

Desmodiua  paniculatum  (L.)  DC.  BEGGAR'S  TICK,  Tucker  8809. 

Lathyrus  latifolius  L.  SWEET  PEA.  Tucker  9519. 

Lespedeza  capitata  Michx.  BUSH  CLOVER.  Tucker  10039. 

Lespedeza  cuneata  (Dumont)  G.  Don.  SERICEA.  Tucker  8315. 

Lespedeza  hirta  (L. ) Homem.  BUSH  GLOVER.  Tucker  8316. 

Lespedega  procuabens  Michx.  TRAILING  BUSH  CLOVER.  Palmer  29608  (ARK). 

Lespedega  violacea  (L.)  Pers.  PRAIRIE  CLOVER.  Pyle  176  (ARK). 

Lespedeza  virginica  (L.)  Britt.  SLENDER  BUSH  CLOVES.  Tucker  10198. 

* Melilotus  alba  Desf.  WHITE  SWEET  CLOVER.  Tucker  9993. 

Petalostemaa  candidua  (Willd.)  Michx.  WHITE  PRAIRIE  CLOVER.  Tucker  8608. 

Psoral ea  psoralioides  var.  eglandulosa  (Ell. ) Freeman.  SAMPSON’S  SNAKEROOT. 
Tucker  9513 . 

Rhyne ho sia  latifolia  Nutt.  SNOUTBEAN.  Tucker  9856. 

*^>  Robinia  pseudo -acacia  L.  BLACK  LOCUST.  Tucker  8597 . 

Schrankia  unclnata  Willd.  SENSITIVE  BRIER.  Tucker  9985. 


Stylosanthes  bi flora  (L.)  BSP.  PENCIL  FLOWER.  Tucker  8318. 
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Tephrosia  virginiana  (L.)  Pars.  GOAT'S  RUE.  Tucker  9953. 

* Trifolium  agrarium  L.  YELLOW  CLOVER.  Ross  53. 

Trifolium  dubium  Sibth.  LITTLE  HOP  CLOVER.  Whiting  43. 

Trifoliua  incarnatum  L.  CRIMSON  CLOVER.  Williamson  a .n. 

Vicia  angustifolia  (L.)  Reichard.  VETCH.  Guise  53. 

Vicia  Carolinian a Walt.  VETCH.  Spivey  s.n. 

Vicia  dasycarpa  Ten.  VETCH.  Williamson  33. 

GERANIACEAE 

* Geranium  carolinianum  L.  CRANES BILL.  Tucker  10193. 

* Geranium  macula  turn  L.  WILD  GERANIUM.  Tucker  7062. 

OXALIDACEAE 

* Qxalis  stricta  (L.)  Small.  WOOD  SORREL.  Tucker  10178. 

LINACEAE 

Linum  medium  var.  texanum  (Planch.)  Fern.  SUCKER  FLAX.  Tucker  8607. 
RUTACEAE 

Ptelea  trifoliata  L.  WAFER  ASH.  Tucker  7060. 

POLYGALACEAE 

Polygala  sanguinea  L.  PURPLE  MILKWORT.  Tucker  5168. 

Polygala  verticillata  var.  ambigua  (Nutt.)  Wood.  MILKWORT.  Tucker  10192. 
EUPHORBIACEAE 

Acalypha  virginica  L.  THREE^EEDED  MERCURY.  Tucker  5123. 

Andrachne  phyllanthoides  (Nutt.)  Coult.  MAI DEN  BUSH.  Tucker  9913. 

Croton  mo nantho gynus  Michx.  CROTON.  Tucker  10131. 


Crotonopsls  elliptica  Willd.  CROTONOPSIS.  Tucker  10135* 


Euphorbia  corollata  L.  FLOWERING  SPURGE.  Goss age  18. 
Euphorbia  maculata  L.  SPOTTED  SPURGE.  Tucker  10195* 
Phyllanthus  caroliniensis  Walt.  LEAF-FLOWER.  Pyle  591  (ARK). 

CALLITRICHACEAE 

Callitriche  terrestris  Raf.  WATER  STARWORT.  Pyle  753  (ARK). 
ANACARDIACEAE 

& Rhus  aromatica  Ait.  AROMATIC  SUMAC.  Tucker  9058. 

* Rhus  copallina  L.  WINGED  SUMAC.  Tucker  985# . 

* Rhus  glabra  L.  SMOOTH  SUMAC.  Tucker  8612. 

* Rhus  radicans  L.  POISON  IVY.  Tucker  8834* 

AQUIFOLUCEAE 

^ Us*  decidua  Walt.  POSSUM-HAW.  Tucker  8?84. 

CELASTRACEAE 

> Euoqymus  atropurpureus  Jacq.  WAHOO.  Tucker  9082. 

ACERACEAE 

* Acer  rubrum.  L.  RED  MAPLE.  Tucker  8863. 

Acer  saccharinum  L.  SILVER  MAPLE.  Tucker  8862. 

* Acer  saccharum  Marsh.  SUGAR  MAPLE.  Tucker  86l6. 

STAPHYLEACEAE 

Staphylea  trifolia  L.  BLADDERNUT.  Tucker  8858. 
HIPPOCASTANACEAE 

* Ae s cuius  glabra  Willd.  OHIO  BUCKEYE.  Tucker  9084. 

? Aesculus  paria  L.  RED  BUCKEYE.  Tucker  8836. 
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BALSAMINACEAE 

Impatiena  cape ns Is  Meerb.  JEWELWEED.  Tucker  10127. 

RHAMNACEAE 

Berchemla  scandens  (Hill)  K.  Koch.  RATTAN.  Tucker  9972. 

Ceanothus  americanus  var.  pitcheri  T.  & G.  NEW  JERSEY  TEA.  Tucker  9874. 

VITACEAE 

* Parthenocissus  quinquefolia  (L.)  Planch.  VIRGINIA  CREEPER.  Tucker  10139. 

* " Vitis  aestivalis  Michx.  SOMMER  GRAPE.  Tucker  7070. 

Vitis  linsecomii  var.  glauca  Munson.  WILD  GRAPE.  Demaree  23181. 

* Viti3  rotundlfolia  Michx.  MUSCADINE.  Tucker  9962. 

* > Vitis  vulpina  L.  WINTER  GRAPE.  Tucker  9534. 

TILIACEAE 

> Tilia  floridana  Small.  BASSWOOD.  Tucker  10022. 

MALVACEAE 

Callirhoe  pa paver  var.  bushii  (Fern.)  Waterfall.  POPPY  MALLOW. 

Pyle  518  (ARK). 

HYPERICACEAE 

Ascyrum  hypericoides  L.  ST.  ANDREW'S  CROSS.  Tucker  8642. 

Ascyrua  hypericoides  var.  nnilticaule  (Michx.)  Fern.  ST.  ANEREW'S  CROSS. 
Tucker  8649. 

Hypericum  gentianoides  (L.)  BSP.  PINEWEED.  Tucker  8651  A. 

Hypericum  mu t Hum  L.  ST.  JOHN'S  WORT.  Tucker  8656. 

Hypericum  ps eudomaculatum  L.  ST.  JOHN'S  WORT.  Tucker  9508. 

CISTACEAE 

Lechea  tenuifolia  Michx.  PIN WEED.  Tucker  8651. 
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VIOLA CEAE 

Hybanthus  concolor  (Forster)  Spreng.  GREEN  VIOLET.  Tucker  9076. 

Viola  lovelliana  Brainerd.  VIOLET.  Pyle  829  (ARK). 

* Viola  pubes cens  var.  pubes cens  Ait.  YELLOW  VIOLET.  Tucker  9074. 

* Viola  rafinesquii  Greene.  WILD  PANSY.  Tucker  & Wheat  s.n. 

* Viola  sagittata  Ait.  ARROW-LEAVED  VIOLET.  Tucker  9093. 

PASSIFLORACEAE 

Passiflora  incamata  L.  PASSION  FLOWER.  Tucker  9944  A. 

* Passiflora  lutea  L.  YELLOW  PASSION  FLOWER.  Tucker  5173. 

CACTACEAE 

Qpuntia  compress a (Salib.)  Macbr.  PRICKLY  PEAR.  Tucker  10196. 
LYTHRACEAE 

Cuphea  petiolata  (L.)  Koehne.  WAXWEED.  Tucker  6633. 

MELASTOMATACEAE 

Rhexla  interior  Penn.  MEADOW  BEAUTY.  Tucker  8303. 

ONAGRACEAE 

Circaea  quadrisulcata  (Maxim.)  Franch.  & Sav.  var.  canadensis  (L.)  Hara. 
ENCHANTER  * S NIGHTSHADE.  Jfoore  480343  (ARK). 

Ludwigia  altemifolia  L.  RATTLE  BOX.  Tucker  9861. 

Oenothera  biennis  L.  EVENING  PRIMROSE.  Tucker  10197. 

* Oenothera  frutico3a  L.  EVENING  PRIMROSE.  Pyle  383  (ARK). 

* Oenothera  laciniata  Hill.  EVENING  PRIMROSE.  Tucker  10303. 

Oenothera  lini folia  Nutt.  SUNDROPS.  Pyle  360  (ARK). 

ARALIACEAE 

* Aralia  3pinosa  L.  HERCULES  CLUB.  Tucker  8844. 

* Panax  quinquefolius  L.  GINSENG.  Gossage  28. 


UHBELLIFERAE 


* Chaerophyllum  tainturieri  Hook.  CHERVIL.  Tucker  9542. 

Daucus  pusillus  Michx.  AMERICAN  CARROT.  Pyle  748  (ARK). 

Erigenia  bulbosa  (Michx.)  Nutt.  HARBINGER  OF  SPRING.  Tucker  9077. 
Eryngium  prostratum.  Nutt.  CREEPING  ERIN GO.  Tucker  10186. 

Eryngium  yuccifolium.  Michx.  RATTLESNAKE  MASTER.  Tucker  8311. 
Ligusticum  canadense  (L.)  Britt.  ANGELICO.  Tucker  9859. 

* Osmorhiza  longlstylis  (Torr.)  DC.  ANISE.  Moore  450284  (ARK). 

* Polytaenia  nuttallii  DC.  PRAIRIE  PARSLEY.  Tucker  7063. 

Ptilimnium  nuttallii  (DC.)  Britt.  MOCK  BISHOP 1 S WEED.  Tucker  9987. 
Sanicula  canadensis  L.  SNAKEROOT.  Tucker  9860. 

Taenidia  integerrima  (L.)  Drude.  YELLOW  PIMPERNEL.  Underhill  74. 

* Thaspium  trifoliatum  (L.)  Gray.  MEADOW  PARSNIP.  Tucker  9488. 
Torilis  japonicus  (Houtt.)  DC.  HEDGE  PARSLEY.  Tucker  9921. 

Zizia  aurea  (L.)  Koch.  GOLDEN  MEADOW  PARSNIP.  Tucker  9947. 

CORNACEAE 

* Comus  florida  L.  FLOWERING  DOGWOOD.  Tucker  8854- 

* Nyssa  sylvatica  Marsh.  BLACK  GUM.  Tucker  5127. 

ERICACEAE 

* Vaccinium  stamineum  L.  SQUAW- HUCKLEBERRY.  Tucker  7066. 

* Vaccinium  vacillans  Kalin.  HUCKLEBERRY.  Tucker  10304. 

PRIMULACEAE 

Anagallis  arrensis  L.  SCARLET  PIMPERNEL.  Pyle  69 8 (ARK). 
Centunculus  minimus  L.  CHAFFWEED.  Pyle  s.n.  (ARK). 


Dodecatheon  meadia  L.  SHOOTING  STAR.  Tucker  7067- 
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Lysimachia  ciliata  L.  LOOSESTRIFE.  Tucker  8606. 

SAPOTACEAE 

Bumella  lanuginosa  (Michx.)  Pers.  GUM  BUMELIA.  Tucker  9961. 
EBENACEAE 

- Diospyros  rirginiana  L.  PERSIMMON.  Tucker  10305 . 

OLEACEAE 

* Chionanthus  virginica  L.  FRINGE  TREE.  Tucker  8603. 

Fraxinus  aaericana  L.  WHITE  ASH.  Tucker  9089. 

* Li  gust  rum  sinense  Lour.  CHINESE  PRIVET.  Tucker  9521. 

GENTIANACEAE 

Gentiana  flavida  Raf . YELLOW  GENTIAN.  Tucker  8339. 

Gen ti ana  saponaria  L.  BOTTLE  GENTIAN.  Tucker  6625. 

Sabatia  angular  is  (L.)  Pursh.  ROSE  PINK.  Tucker  8643* 

APOCYNAGEAE 

* Amsonia  tabernaemontana  Walt.  AMSONIA.  Tucker  7064. 

Apocynum  androsaemifolium  L.  DOGBANE.  Palmer  23248  (ARK). 
Apocynum  cannabinum  L.  INDIAN  HEMP.  Tucker  8645. 

ASCLEPIADACEAE 

* Asclepias  amplexicaulis  Sm.  MILKWEED.  McKoy  s.n. 

* Asclepias  quadrifolia  Jacq.  FOUR-LEAVED  MILKWEED.  Pyle  326  (ARK). 
Asclepias  tuberosa  L.  BUTTERFLY  WEED.  Tucker  8320. 

Asclepias  variegata  L.  WHITE-FLOWERED  MILKWEED.  Tucker  5182. 

* Asclepias  verticillata  L.  MILKWEED.  Tucker  5178. 


CONV  OLVULACEAE 


Cuscuta  cu3pldata  Engelm.  DODDER.  Tucker  8293. 

Cuscuta  pentagona  Engelm.  DODDER.  Tucker  3172. 

POLEMONIACEAE 

* Phlox  pilosa  L.  PHLOX.  Tucker  5153. 

Phlox  pilosa  var.  ozarkana  (Michx. ) Wherry.  PHLOX.  Tucker  10194. 

BORAGINACEAE 

Lithospermum  canescens  (Michx.)  Lehm.  PUCCOON.  Tallant  48. 

Myo soils  virginica  L.  SCORPION  GRASS.  Tucker  9539. 

PHRYMACEAE 

Phryma  leptostachya  L.  DROPSEED.  Tucker  10167 . 

VERBENACEAE 

Callicarpa  americana  L.  FRENCH  MULBERRY.  Tucker  5182. 

* Verbena  canadensis  (L.)  Britton.  VERBENA.  Tucker  9997. 

Verbena  stricta  Vent.  VERVAIN.  Tucker  9888. 

Verbena  urtlcifolia  L.  WHITE  VERVAIN.  Tucker  10177- 

LABIATAE 

Cunila  origanioides  (L.)  Britt.  DITTANY.  Tucker  10174. 

Hedeoma  hispida  Pursh.  PENNYROYAL.  Pyle  695  (ARK). 

Hedeoma  pulegioides  (L.)  Pers.  PENNYROYAL.  Tucker  8794- 
Mentha  spicata  L.  SPEARMINT.  Tucker  10173. 

Monarda  fistulosa  L.  WILD  BERGAMDT.  Tucker  9988. 

Monarda  russelliana  Nutt.  WILD  BERGAMOT.  Tucker  & Wilkins  s.n. 


Nepeta  cataria  L.  CATNIP.  Tucker  10175. 


Peril  1 a frutescens  (L.)  Britt.  BEEFSTEAK  PLANT.  Tucker  9795. 

* Prunella  vulgaris  L.  SELFHEAL.  Tucker  9937* 

Pycnanthemura  albescens  T.  & G.  MOUNTAIN  MINT.  Tucker  9916. 
Pycnanthemum  tenuifolium  Schrad.  MOUNTAIN  MINT.  Tucker  10040. 
Salvia  asurea  var.  grandiflora  Benth.  BLUE  SAGE.  Tucker  10306. 
Satureja  glabella  (Michx. ) Briq.  CALAMINT.  Tucker  9927. 
Scutellaria  elliptica  Muhl.  SKULLCAP.  Tucker  8334* 

Scutellaria  incana  Sprang.  SKULLCAP.  Tucker  8598. 

Scutellaria  ovata  Hill.  SKULLCAP.  Tucker  10006. 

Scutellaria  parvula  Michx,  SKULLCAP.  Pyle  363  (ARK). 

Stachys  nuttallii  Shuttlw.  HEDGE  NETTLE.  Palmer  23214  (ARK). 
Teucriua  canadense  L.  GERMANDER.  Tucker  5105. 

SQLANACEAE 

Datura  stramonium  L.  JIMSON  WEED.  Tucker  10171. 

Solanum  carolinense  L.  HORSE  NETTLE.  Tucker  10172. 

So  Ian  urn  nigrum  var.  virgicanuin  L.  NIGHTSHADE.  Tucker  8657* 

SCROPHULARIACEAE 

Gerard ia  flava  L.  FOXGLOVE.  Tucker  8611. 

Gerardia  pedicularia  var.  pectinata  Nutt.  FOXGLOVE.  TUCKER  8309. 
Gerardia  virginica  L.  FOXGLOVE.  Tucker  10168. 

Gratiola  neglecta  Torr.  HEDGE  HYSSOP.  Pyle  670  (ARK). 
Pedicularia  canadensis  L.  LOUSEWORT.  Tucker  7074. 

* Penstemon  ark ans anus  Pennell.  BEARD  TONGUE.  Tucker  9511* 

* Penstemon  digitalis  Nutt.  BEARD  TONGUE.  Pyle  348  (ARK). 
Penstemon  tubiflorus  Nutt.  BEARD  TONGUE.  Moore  4332  (ARK). 
Scrophularia  marilandica  L.  FIGWORT.  Tucker  10169. 


Verbascum  blattaria  L.  MD1H  MULLEIN.  Tucker  10171. 
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Verbascum  thapsus  L . MULLEIN . Tucker  10307. 

BIGNONIACEAE 

Campsis  radicana  (L.)  Britt.  TRUMPET  VINE.  Tucker  8860. 

Catalpa  speciosa  Warder.  CATALPA.  Tucker  8848. 

ACAN1HACEAE 

Ruellia  humilis  Nutt.  WILD  PETUNIA.  Tucker  9998. 

PLANTAGINACEAE 

Plant ago  aristata  Michx.  PLANTAIN.  Tucker  5177. 

Plant ago  elongata  Pursh.  LITTLE  PLANTAIN.  Tucker  5175. 

* Plantago  lanceolata  L.  RIBGRASS.  Tucker  5108. 

Plantago  rugellii  Dene.  PLANTAIN.  Tucker  10166. 

RUBIACEAE 

Diodea  terea  Walt.  BUTTON  WEED.  Tucker  8639. 

Galium  aparine  L.  CLEAVERS.  Goa  sage  37- 

* Galium  arkanaanum  Gray.  ARKANSAS  BEDSTRAW.  Tucker  8785. 

Galium  circaezana  Michx.  WILD  LIQUORICE.  Tucker  10019. 

Galium  concinnum  Torr.  & Gray.  BEDSTRAW.  Pyle  658  (ARK). 

Galium  piloaum  Ait.  BEDSTRAW.  Tucker  9956. 

Houstonia  purpurea  var.  calycoaa  (Gray)  Fosberg.  BLUETS.  Tucker  10000. 
Houstonia  pus ilia  Schoepf.  BLUETS.  Pyle  217. 

CAPRIFOLIACEAE 

* Lonicera  flava  Sims.  YELLOW  HONEYSUCKLE.  Tucker  7071. 

Sambucua  canadensis  L.  ELDERBERRY.  Tucker  9046. 


Symphoricarpo8  orbiculatus  Moench.  BUCKBRUSH.  Tucker  9990. 
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* Triosteum  perfoliatum  L.  HORSE  GENTIAN.  Tucker  IOI65. 

> Viburnum  rufidulum  Raf . BLACK  HAW.  Tucker  8806. 

VAIERI1NACEAE 

Valerianella  longiflora  (T.  & G.)  Walp.  CORN  SALAD.  Moore  410123. 
Valeri anella  radiata  (L.)  Dufr.  CORN  SALAD.  Ross  67. 

CAMPANOLACEAE 

Campanula  americana  L.  AMERICAN  BELT  .FLOWER.  Tucker  10308. 

Lobelia  cardinalis  L.  CARDINAL  FLOWER.  Tucker  & Wilkins  s.n. 

Lobelia  inflat a L.  INDIAN  TOBACCO.  Tucker  8658. 

Lobelia  puberula  Michx.  DOWNY  LOBELIA.  Tucker  8299. 

Lobelia  spicata  Lam.  LOBELIA.  Tucker  8588. 

COMPOSITAE 

Ambrosia  artemisiifolia  L.  LITTLE  RAGWEED.  Tucker  10316. 

Ambrosia  bi dent at a Michx.  RAGWEED.  Tucker  831 3* 

Ambrosia  trifida  L.  GIANT  RAGWEED.  Tucker  8815. 

* Antennaria  plantaginifolia  (L.)  Hook.  PUSSYJIOES.  Tucker  10160. 
Arctium  minus  (Hill.)  Bemh.  BURDOCK.  Tucker  10315 

Aster  anomalus  Engelra.  ASTER.  Tucker  8800. 

Aster  azureus  Lindl.  ASTER.  Palmer  29605  A (ARK). 

Aster  dumps  us  L.  ASTER.  Pyle  140  (ARK). 

Aster  lateriflorus  (L.)  Britt.  ASTER.  Palmer  24186  (ARK). 

Aster  linariifolius  L.  NARROW-LEAVED  ASTER.  Palmer  29628. 

Aster  oblongifolius  Nutt.  ASTER.  Pyle  595  (ARK). 

Aster  paludosus  subsp.  hemisphericus  (Alex.)  Cron.  ASTER.  Tucker  8327. 


Aster  patens  Ait.  ASTER.  Smith  1559  (ARK). 
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Aster  piloaus  Willd.  ASTER.  Pyle  592  (ARK). 

Aster  sagittifolius  var.  drummondli  (Lindl.)  Shinners.  ASTER. 

Tucker  8816. 

Aster  turbinellus  Lindl.  ASTER.  Pyle  102  (ARK). 

Astranthium  integrifolium  (Michx. ) Nutt.  DAISY.  Tucker  & Wilkins  s.n. 
Boltonia  asteroides  (L.)  L'Her.  B0LT0NIA.  Tucker  9857* 

Brickellia  grandiflora  (Hook.)  Nutt.  TH0R0UGHW0RT.  Tucker  10163. 

Cacalia  atriplicifolia  L.  INDIAN  PLANTAIN.  Tucker  10314. 

Gacalia  plantaglnea  (Raf.)  Shinners.  INDIAN  PLANTAIN.  Tucker  10054. 
Centaurea  maculosa  Lam.  STAR  THISTLE.  Tucker  8610, 

Chrysanthemum  leucanthemum  L.  DAISY.  Tucker  3751. 

Cirsium  altissimum  (L.)  Spreng.  THISTLE.  Tucker  8308. 

Cirsium  carol inianum  (Walt.)  Fern.  THISTLE.  Tucker  10313. 

Coreopsis  grandiflora  var.  harveyana  (Gray)  Sherff.  TICKSSED.  Demaree  52630. 
Coreopsis  palmata  Nutt.  TICKSEED.  TUCKER  10057. 

Coreopsis  tinctoria  Nutt.  TICKSEED.  Tucker  8609. 

Echinacea  pallida  Nutt.  CONEFLOWER.  Pyle  246  (ARK). 

Echinacea  purpurea  (L.)  Moench.  PURPLE  CONEFLOWER.  Tucker  8614. 

Elephantopu3  carolinianus  Raeusch.  ELEPHANT’S  FOOT.  Tucker  8796. 

Erigeron  annuus  (L.)  Pers.  FLEABANE.  Tucker  9343. 

Erigeron  canadensis  L.  HORSEWEED.  Tucker  10162. 

Erigeron  strigoaus  Muhl.  FLEABANE.  Tucker  9920. 

Erigeron  altissimum  L.  BONESET.  Pyle  552  (ARK). 

Erigeron  coelestinum  L.  WILD  AGERATUM.  Spivey  s.n. 

Eupatorium  incamatum  Walt.  WILD  AGERATUM.  Spivey  s.n. 

Eupator.ium  perfoliatum  L.  PERFOLIATE  BONESET.  Tucker  9944. 


Eupatorium  purpureum  L.  JOE  PYE.  Tucker  10309. 
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Eupatoriua.  rugosum  Houtt.  THORQUGHWORT . Smith  1557  (ARK). 

Eupatorium  s erotinum  Michx.  BONE  SET.  Pyle  637  (ARK). 

Chaphalium  purpureum  L.  RABBIT  TOBACCO.  Tucker  10001. 

Helenium.  amarum  (Raf.)  Rock.  BITTERWEED.  Tucker  10312. 

Helenium  flexuosum  Raf.  SNEEZEWEED.  Tucker  992 8. 

Helianthu3  hirsutus  Raf.  SUNFLOWER.  Tucker  8788. 

Hell an thus  tuberosus  L.  JERUSALEM  ARTICHOKE.  Tucker  10311. 

Heliopsis  helianthoidea  (L.)  Sweet.  SUNFLOWER.  Tucker  9069. 

Hetero theca  pilosa  (Nutt.)  Shinners . GOLDEN  ASTER.  Tucker  9890. 

Hieracium  gronovii  L.  HAWK WEEK.  Tucker  8310. 

Hieracium  longipilum  Torr.  HAWKWEED.  Tucker  10310. 

Krigia  biflora  (Walt.)  Blake.  FALSE  DANDELION.  Tucker  9491. 

Krigia  dandelion  (L.)  Nutt.  FALSE  DANDELION.  Pyle  333  (ARK). 

Krigia  oppositifolia  Raf.  DWARF  DANDELION.  Pyle  222  (ARK). 

Lactuca  canadensis  L.  WILD  LETTUCE.  Tucker  8612  A. 

Lactuca  floridana  var.  vlllosa  (Jack.)  Cronq.  WILD  LETTUCE.  Tucker  10126. 
Lactuca  scariola  L.  WILD  LETTUCE.  Tucker  10132. 

Liatris  as  per  a-  Michx.  BLAZING  STAR.  Tucker  8644. 

Liatris  ligulistylis  (Nels.)  K.  Schum.  BLAZING  STAR.  Pyle  921  (ARK). 
Liatris  pycnostachya  Michx.  BLAZING  STAR.  Tucker  10053. 

Liatris  squarrosa  (L.)  Michx.  BLAZING  STAR.  Tucker  5176. 

Parthenium  integrifollum  L.  FEVERFEW.  Tucker  10156. 

Polymnia  canadensis  L.  LEAF  CUP.  Tucker  10320. 

Polymnia  uvedalia  L.  LEAF  CUP.  Tucker  10317* 

Prenanthes  alba  L.  RATTLESNAKE  ROOT.  Pyle  894  (ARK). 


Prenanthes  altissima  var.  cinnamomea  Fern.  WILD  LETTUCE.  Tucker  8329. 
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Pyrrhopappus  carolinianus  (Walt.)  DC.  FALSE  DANDELION.  Tucker  10001  A. 
Rudbeckia  grandi flora  (Sweet)  DC.  BLACK-EYED  SUSAN.  Moore  520782  (ARK). 


Rudbeckia  hirta  L.  BUCK-EYED  SUSAN.  Tucker  8593. 

Senecio  aureus  L.  RAGWORT.  Pyle  296  (ARK). 

Senecio  plat tens is  Nutt.  RAGWORT.  Palmer  24813  (ARK). 

Silphium  asperrimum  Hook.  SILPHIUM.  Tucker  9863. 

Silphium  lacinatum  var.  roblnsonii  Perry.  SILPHIUM.  Tucker  5175. 

Solidago  arguta  var.  strigosa  (Small)  Steyerm.  GOLDENROD.  Pyle  863  (ARK). 

* Soli dago  cae3ia  L.  GOLDENROD.  Tucker  8808. 

Solidago  hispida  Muhl.  GOLDENROD.  Tucker  8325. 

Soli  dago  nemoralis  Ait.  GOLDENROD.  Tucker  8307. 

Solidago  petiolaris  Ait.  GOLDENROD.  Tucker  8306. 

Solidago  radula  Nutt.  GOLDENROD.  Palmer  24179  (ARK). 

Solidago  rigida  L.  GOLDENROD.  Pyle  918  (ARK) . 

Solidago  rugosa  Hill . Tucker  8305 . 

Solidago  ulmi folia  Ell.  GOLDENROD.  Gossage  10. 

Sonchus  asper  (L.)  Hill.  SOW  THISTLE.  Whiting  s.  n. 

* Taraxacum  officinale  Weber.  DANDELION.  Ross  41. 

Verbesina  alternifolia  (L.)  Britt.  WTNGSTEM.  Tucker  10318. 

Verbesina  helianthoides  Michx.  CROWN  BEARD.  Tucker  8595* 

Vemonia  altissima  Nutt.  IRONWEED.  Pyle  679  (ARK). 

Vemonia  baldwini  Torr.  IRONWEED.  Tucker  10125. 


+ Source:  Tucker,  1972 

* Species  observed  during  1991  field  studies 


Table  B.l.  Species  observed  on  Mt.  Magazine  in  1991  that  were  not  recorded  by  Tucker  in 
1972. 


Taxa 

Common  Name 

BRYOPHYTA 

Polytrichum  ssp. 

Mosses 

LILIACEAE 

Allium  stellatum 

Wild  Onion 

Erythronium  albidum 

White  Dog-toothed  Violet 

Erythronium  rostratum 

Yellow  Trout  Lily 

DIOSCOREACEAE 

Dioscorea  quaternata 

Yam 

IRIDACEAE 

Sisyrinchium  albidum 

Blue-eyed  Grass 

JUGLANDACEAE 

Cary  a illinoensis 

Pecan 

Carya  tomentosa 

Mockernut  Hickory 

CARYOPHYLLACEAE 

Cerastium  nutans 

Nodding  Chickweed 

RANUNCULACEAE 

Thalictrum  thalictroides 

Rue  Anemone 

FUMARIACEAE 

Corydalis  flavula 

Pale  Corydalis 

CRUCIFERAE  (BRASSICACEAE) 

Arabis  laevigata 

Rock  Cress 

SAXIFRAGACEAE 

Heuchera  americana 

Rock  Geranium 

Heuchera  villosa 

Alum  Root 

Saxifraga  palmeri 

Palmer’s  Saxifrage 

ROSACEAE 

Crataegus  pruinosa 

Hawthorn 

Potentilla  recta 

Rough-fruited  Cinquefoil 

Pyrus  malus 

Apple 

Prunus  persica 

Peach 

Rubus  flagellaris 

Dewberry 
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Taxa 

Common  Name 

LEGUMINOSAE  (FABACEAE) 

Baptisia  sphaerocarpa 

Yellow  Wild  Indigo 

Vida  sativa 

Common  Vetch 

OXALIDACEAE 

Oxalis  violacea 

Violet  Wood  Sorrel 

VITACEAE 

Ampelopsis  cordata 

False  Grape 

HYPERICACEAE 

Hypericum  punctatum  var.  punctatum 

St.  John’s  Wort 

VIOLACEAE 

Viola  palmata  var.  palmata 

Wood  Violet 

Viola  pedata 

Bird’s  Foot  Violet 

Viola  pennsylvanica 

Yellow  Violet 

UMBELLIFER  A E 

Apium  graveolens 

Celery 

Chaerophyllum  procumbens 

Parsley 

ERICACEAE 

Vaccinium  pallidum 

Low-bush  Huckleberry 

OLEACEAE 

Ligustrum  ovalifolium 

Privet 

Syringa  vulgaris 

Lilac 

BORAGINACEAE 

My  os  otis  sp. 

Forget-me-not 

LAMIACEAE  (LABIATAE) 

Lamium  amplexicaule 

Henbit 

Pedicularis  canadensis 

Lousewort 

SOLANACEAE 

Physalis  pumila 

Ground  Cherry 

SCROPHULARIACEAE 

Collinsia  violacea 

Violet  Collinsia 

Veronica  arvensis 

Corn  Speedwell 

RUBIACEAE 

Hedyotis  caerulea 

Bluet 

Hedyotis  longifolia 

Long-leaved  Bluet 
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Taxa 

Common  Name 

CAPRIFOLIACEAE 

Lonicera  japonica 

Japanese  Honeysuckle 

CAMPANULACEAE 

Triodanis  perfoliata 

Venus  Looking  Glass 

ASTERACEAE  (COMPOSITAE) 

Achillea  millefolium 
Coreopsis  lanceolata 
Senecio  tomentosus 

Common  Milfoil 
Lance-leaved  Coreopsis 
Woolly  Ragwort 
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APPENDIX  C: 

Part  I - Evaluation  of  Habitat  Potential  for  Vertebrate 
Community  within  Areas  of  Proposed  Development 

The  quality  of  vertebrate  habitat  within  each  of  the  areas  where  development  is 
proposed  relates  directly  to  the  diversity  of  the  vegetative  cover  and  the  potential  for  that 
vegetation  to  provide  food  and  cover  for  wildlife  species.  All  areas  were  evaluated 
utilizing  a predetermined  transect/station  qualitative  characterization  modified  from 
habitat  analysis  procedures  to  better  estimate  habitat  potential.  The  results  of  the 
qualitative  assessment  are  indicated  in  Table  C.l. 

The  methodology  utilized  to  evaluate  each  area  is  detailed  below: 

1)  Number  of  Transects:  After  an  initial  reconnaissance  of  each  area,  the 
number  of  transects  resulted  from  a consideration  of  area  uniformity  and 
the  relative  shape  of  the  area.  The  number  of  transects  was  chosen  to 
ensure  all  major  habitat  variations  exhibited  within  each  area  were 
evaluated. 

2)  Interval  Between  Transects:  This  distance  was  determined  by  dividing 
the  maximum  distance  between  boundaries  by  the  number  of  transects  to 
be  evaluated.  Generally,  this  was  a division  of  the  maximum  distance  and 
could  be  oriented  either  in  north-south  or  east- west  direction. 

3)  Mean  Length  of  Transect:  The  mean  of  all  transect  lengths  evaluated 
within  a single  area  (in  feet). 

4)  Mean  Number  of  Stations  Per  Transect:  Evaluations  were  conducted 
at  intervals  of  20  ft  along  each  transect  within  a given  area.  The  mean 
number  of  stations  per  transect  was  a function  of  the  total  number  of 
stations  divided  by  the  number  of  transects. 

5)  Total  Number  of  Stations  Evaluated:  The  total  number  of  stations 
evaluated  in  a given  area  was  determined  by  the  distance  of  each  transect 
and  the  number  of  transects  within  each  area. 

At  each  station  (i.e.,  20  ft  intervals  along  each  transect),  visual  observations  were 
made  and  recorded.  These  observations  included: 

• Average  percent  of  vegetative  ground  cover, 

• Understory  (sub-canopy  woody  vegetation), 

• Canopy  cover, 

• Animal  activity,  and 

• Any  evidence  of  wildlife  utilization. 

The  evaluation  of  percent  vegetative  cover  was  determined  using  predetermined  cover 
class  groups  of  0-10,  11-25,  26-40,  41-50,  51-65,  66-75,  76-90,  and  91-100  percent. 
Values  were  recorded  as  the  end  points  for  each  cover  class,  i.e.,  any  value  falling  in  the 
0-10  percent  range  was  recorded  as  10  percent.  These  cover  classes  allowed  placement 
into  quartiles  or,  when  needed,  values  in  between. 
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Because  only  limited  actions  are  proposed  at  Greenfield  and  Brown  Springs  Picnic 
Areas,  a detailed  habitat  transect  evaluation  was  not  conducted.  However,  general 
conditions  and  wildlife  activity  observed  were  recorded  on  numerous  occasions.  The 
proposed  water  line  corridor  was  surveyed  with  notations  on  habitat  quality  and  wildlife 
activity  recorded. 


Table  C.l.  Qualitative  evaluation  of  vertebrate  habitat  diversity  in  the  proposed  areas  of  development  ofMt. 
Magazine  (from  field  observation  1990-19^1). 
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Location 

Old  Lodge  Site 

Bear  Hollow  Lodge  Site 

Cameron  Bluff  Campground 

Visitor  Information  Center 

Quarry  Campground 

East  End  Picnic  Area 

Mossback  Ridge 

APPENDIX  C:  Part  II 


Table  C.2.  Birds  identified  from  Mt.  Magazine  by  Arkansas  Audubon  Society  as  of  27  June 
1991. 


Taxa 

Common  Name 

FALCONIFORMES 

Accipiter  cooperii 

Cooper’s  Hawk 

Accipiter  striatus 

Sharp-shinned  Hawk 

Buteo  jamaicensis 

Red-tailed  Hawk 

Buteo  lineatus* 

Red-shouldered  Hawk 

Buteo  platypterus 

Broad-winged  Hawk 

Cathartes  aura * 

Turkey  Vulture 

Coragyps  atratus 

Black  Vulture 

Falco  sparverius* 

American  Kestrel 

GALLIFORMES 

Colinus  virginianus* 

Northern  Bobw'hite 

Meleagris  gallopavo* 

Wild  Turkey 

CUCULIFORMES 

Coccyzus  americanus* 

Yellow-billed  Cuckoo 

Geococcyx  califomianus* 

Greater  Roadrunner 

STRIGIFORMES 

Bubo  virginianus 

Great  Horned  Owl 

Otus  asio 

Eastern  Screech-owl 

Strix  varia 

Barred  Owl 

APODIFORMES 

Archilochus  colubris* 

Ruby-throated  Hummingbird 

Chaetura  pelagica 

Chimney  Sw'ift 

CAPRIMULGIFORMES 

Caprimulgus  carolinensis 

Chuck-wilfs-widow 

Caprimulgus  vociferus 

Whip-poor-will 

Table  C.2.  Continued 


Taxa 

Common  Name 

PICIFORMES 

Colaptes  auratus* 

Northern  Flicker 

Dryocopus  pileatus 

Pileated  Woodpecker 

Melanerpes  erythrocephalus* 

Red-headed  Woodpecker 

Melanerpes  carolinus* 

Red-bellied  Woodpecker 

Picoides  pubescens* 

Downy  Woodpecker 

Picoides  villosus 

Hairy  Woodpecker 

Sphyrapicus  varius* 

Yellow-bellied  Sapsucker 

PASSERIFORMES 

Agelaius  phoeniceus* 

Red-winged  Blackbird 

Aimophila  ruficeps 

Rufous-crowned  Sparrow 

Bombycilla  cedrorum 

Cedar  Waxwing 

Cardinalis  cardinalis * 

Northern  Cardinal 

Carduelis  pinus 

Pine  Siskin 

Carduelis  tristis* 

American  Goldfinch 

Carpodacus  purpureus 

Purple  Finch 

Catharus  guttatus 

Hermit  Thrush 

Certhia  americana* 

Brown  Creeper 

Contopus  borealis 

Olive-sided  Flycatcher 

Contopus  virens * - 

Eastern  Wood-pewee 

Corvus  brachyrhynchos* 

American  Crow 

Cyanocitta  cristata * 

Blue  Jay 

Dendroica  castanea 

Bay-breasted  Warbler 

Dendroica  coronata 

Yellow-rumped  Warbler 

Dendroica  dominica 

Yellow-throated  Warbler 

Dendroica  fusca 

Blackburnian  Warbler 
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Table  C.2.  Continued 


Taxa 

Common  Name 

Dendroica  magnolia 

Magnolia  Warbler 

Dendroica  pennsylvanica 

Chestnut-sided  Warbler 

Dendroica  pirns * 

Pine  Warbler 

Dendroica  virens 

Black-throated  Green  Warbler 

Dumetella  carolinensis* 

Gray  Catbird 

Geothlypis  trichas* 

Common  Yellowthroat 

Guiraca  caerulea * 

Blue  Grosbeak 

Helmintheros  vermivorus 

Worm-eating  Warbler 

Hylocichla  mustelina* 

Wood  Thrush 

Icterus  galbula 

Northern  Oriole 

Icterus  spurius* 

Orchard  Oriole 

Icteria  virens* 

Yellow-breasted  Chat 

Junco  hyemalis 

Dark-eyed  Junco 

Lanius  ludovicianus 

Loggerhead  Shrike 

Mimus  polyglottos * 

Northern  Mockingbird 

Mniotilta  varia* 

Black-and-white  Warbler 

Molothrus  ater 

Brown-headed  Cowbird 

Myiarchus  crinitus * 

Great  Crested  Flycatcher 

Oporornis  form  os  us 

Kentucky  Warbler 

Parula  americana 

Northern  Parula 

Parus  bicolor* 

Tufted  Titmouse 

Parus  carolinensis* 

Carolina  Chickadee 

Passe rina  cyanea* 

Indigo  Bunting 

Pheucricus  ludo vicianus 

Rose-breasted  Grosbeak 

Pipilo  erythrophthalmus* 

Rufous-sided  Towhee 

Piranga  rubra* 

Summer  Tanager 
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Table  C.2.  Continued 


Taxa 

Common  Name 

Piranga  olivacea* 

Scarlet  Tanager 

Polioptila  caerulea 

Blue-gray  Gnatcatcher 

Regulus  calendula 

Ruby-crowned  Kinglet 

Regulus  satrapa 

Golden-crowned  Kinglet 

Sayomis  phoebe* 

Eastern  Phoebe 

Seiurus  aurocapillus* 

Ovenbird 

Sitta  canadensis 

White-Breasted  Nuthatch 

Sialia  sialis* 

Eastern  Bluebird 

Sturnus  vulgaris * 

European  Starling 

Thryothorus  ludoviocianus* 

Carolina  Wren 

Toxo stoma  rufum* 

Brown  Thrasher 

Troglodytes  troglodytes 

Winter  Wren 

Turdus  migratorius* 

American  Robin 

Tyrannus  foificatus* 

Scissor-tailed  Flycatcher 

Tyrannus  tyrannus * 

Eastern  Kingbird 

Vireo  flavifrons 

Yellow-throated  Vireo 

Vireo  griseus* 

White-eyed  Vireo 

Vireo  olivaceus* 

Red-eyed  Vireo 

Vireo  philadelphicus 

Philadelphia  Vireo 

Vireo  solitarius 

Solitary  Vireo 

Vermivora  celata 

Orange-crowned  Warbler 

Vermivora  peregrina 

Tennessee  Warbler 

Vermivora  ruficapilla 

Nashville  Warbler 

Wilsonia  canadensis 

Canada  Warbler 

Wilsonia  citrina 

Hooded  Warbler 

Wilsonia  pus  ilia 

Wilson’s  Warbler 

Table  C.2.  Continued 


Taxa 

Common  Name 

Zonotrichia  albicollis 

White-throated  Sparrow 

* Species  Identified  During  Field  Activities  August  1990  - October  1991 


Table  C.3.  Taxonomic  listing  of  amphibians  and  reptiles  collected  from  or  observed  on  the  plateau  of  Mt.  Magazine. 
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Table  C.3.  Continued. 
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APPENDIX  D: 


Invertebrates 

Part  I - Magazine  Mountain  Biological  Inventory  Newsletter 

Part  II  - Validity  of  Stygobromus  elatus  (Holsinger  1991) 
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APPENDIX  D:  Parti 


MAGAZINE  MOUNTAIN  BIOLOGICAL  INVENTORY  NEWSLETTER 
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This  is  the  second  issue  of  the 
Magazine  Mountain  Biological  Inventory 
Newsletter.  From  the  letters  I have 
received,  Vol . 1,  No.  1,  containing  a list 
of  the  vascular  plants  of  Magazine 
Mountain  and  some  introductory  notes,  has 
been  well  received.  Since  August  (1991) 
several  lists  of  Identified  arthropod  taxa 
have  been  received.  These  include  a list 
of  spiders  by  Patricia  R.  Miller, 

Staphyl inidae  by  Lee  Herman,  and 
Cerambycidae  by  Terry  Schiefer.  These 
preliminary  lists  are  given  in  the  current 
Issue  of  the  newsletter. 

A Preliminary  List  of  the  Spiders 
of  Magazine  Mountain 
by 

Patricia  R,  Miller 
Department  of  Biology 
The  University  of  Mississippi 
University,  MS  38677 

ATYPIDAE 

1.  Sphodros  rufipes  ( Latrei lie) 
AMAUROBIIDAE 

2.  Titanoeca  americana  Emerton  ? 
DYSDERIDAE 

3.  Ariadna  bicolor  (Hentz) 

ARANEIDAE 

4.  Leucauge  venusta  (Walckenaer) 
AGELEN1DAE 

5.  Agelenopsis  kastoni  Ch.  & Ivie 

6.  Cicurina  robusta  Simon 

7.  Coras  Sp.  A 

HAHNIIDAE 

8.  Neoantistea  agilis  (Keyserling) 


PISAURIDAE 

9.  Dolomedes  tenebrosus  Hentz 

10.  Pisaurina  mira  (Walckenaer) 

LYCOSIDAE 

11.  Allocosa  funerea  (Hentz) 

12.  Arctosa  vlrgo  (Chamberlin) 

13.  Gladicosa  gulosa  (Walckenaer) 

14.  Lycosa  acompa  Chamberlin 

15.  Lycosa  hentzi  ? 

16.  Lycosa  rabida  Walckenaer 

17.  Schizocosa  avida  (Walckenaer) 

18.  Schizocosa  bilineata  (Emerton) 

19.  Schizocosa  duplex  Chamberlin 

20.  Schizocosa  saltatrix  (Hentz) 

21.  Schizocosa  stridulans  sp.  nov.  ? 

22.  Schizocosa  sp.  (ocreata  sp.  group) 

23.  Trochosa  avara  Keyserling 

GNAPHOSIDAE  ‘ 

24.  Cal  1 1 1 ep 1 s imbecilla  (Keyserling) 

25.  Cesonia  bilineata  (Hentz) 

26.  Drassodes  auriculoldes  Barrows 

27.  Drassodes  gosiutus  Chamberlin 

28.  Drassyllus  aprilinus  (Banks) 

29.  Drassyllus  covensis  Exline 

30.  Drassyllus  dromeus  Chamberlin 

31.  Drassyllus  novus  (Banks) 

32.  Rachodrassus  echinus  Chamberlin 

33.  Rachodrassus  exllneae  PI.  & Sh. 

34.  Sosticus  insularis  (Banks) 

35.  Sergiolus  capulatus  (Walckenaer) 

36.  Sergiolus  ocellatus  (Walckenaer) 

37.  Zelotes  duplex  Chamberlin 

38.  Zelotes  hentzi  Barrows 

CLUBION I DAE 

39.  Castianeira  clngulata  (C.L.  Koch) 

40.  Castlaneria  longipalpus  (Hentz) 

41.  Castianeira  croeata/descripta  ? 

42.  Castianeira  trilineata  (Hentz) 

43.  Clubiona  kastoni  Gertsch 

44.  Clubionoides  excepta  (L.  Koch) 
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XANTHOL IN INAE 

62.  Diochus  schaumi  Kraatz 

63.  Hypnogyra  m leans  ? Casey 

64.  Neohvonus  emmesus  Gravenhorst 

TACHYPORINAE 

65.  Brypporus  rufescens  LeConte 

66.  Coproporus  ventrlculus  Say 

67.  Derops  di val is  Sanderson 

68.  Lordlthon  ductus  Gravenhorst 

69.  Lordithon  fad  1 is  Casey 

71.  MycpQtQPQru?  sp.  fi 

72.  Mvcetoporus  sp.  C 

73.  Mvcetopprus  sp.  fi 

74.  Sepedoohllus  haaa]  1 § Erlchson 

75.  Seoedophilus  beckerl  Campbell 

76.  Sepedoohllus  brachypterus  Campbell 

77.  Sepedoohllus  cincutulus  Erickson 

78.  Seoedophilus  near  beckerl  Campbell 

79.  SSflfldQPhllM?  OPiem  Say 

80.  Sfiflfidpphllti?  scriotus  Horn 

81.  Seoedophilus  versicolor  Casey 

82.  Tachinus  axillaris  Erlchson 

83.  Tachinus  flmbrlatus  Gravenhorst 

84.  Tachinus  scrutator  Gemmlnger 

and  Harold 

85.  Tachinus,  stacesmithi  Campbell 

86.  Tachyporus  Jpcusus  Say 

87.  Tachyporus  nitidulus  Fabricius 

ALEOCHARINAE 

88.  Deinopsis  sp. 

89.  Gyrophaena  & 

90.  fiyjoph^na  fi 

91.  HiUaena  $p. 

92.  HymftMCephftlti?  clnqulatus  LeConte 

93.  Hyrmecocaohalus  gracilis  Casey 

94.  Phanerota  dissimil Is  Erichson 

95.  PhMflrflta  fasciatus  Say 

The  remaining  aleocharines  were 
sorted  as  fifi  species  but  are  unidentified 
even  to  genus. 

Total:  121  species  of  Staphyl Inidae 


A Preliminary  List  of  the 
Cerambycidae  of 
Magazine  Mountain 
by 

Terry  Schiefer 
Department  of  Entomology 
P.0.  Drawer  EM 

Mississippi  State,  MS  39762 


The  following  is  a list  of  59 
species  of  cerambycids  that  have  been 
collected  on  Mt.  Magazine,  Arkansas.  An 
additional  12  species  have  been  collected 
In  surrounding  areas  of  Logan  County  and 
are  marked  with  an  asterisk  (*).  Taxonomy 
and  species  sequence  follow  Chemsak  and 
Llnsley  (1982)  as  amended  by  Linsley  and 
Cemsak  (1984)  and  Skiles  (1985). 
Collections  examined  Include  those  at 
University  of  Arkansas,  Mississippi 
Entomological  Museum  at  Mississippi  State 
University  and  a portion  of  the  collection 
at  Louisiana  State  University.  This  list 
probably  represents  less  than  half  the 
actual  cerambycid  fauna  present  In  Mt. 
Magazine. 

SUBFAMILY  PRIONINAE 
Qrthosoipa  brunjieum  (Forster) 

Rrlgnus  (Msopol-yarthron)  Ijmbri courts 
(Linnaeus) 

SUBFAMILY  ASEMINAE 

* Arhopalus  rusticus  obsolete  (Randall) 
SUBFAMILY  CERAMBYCINAE 

fi£ine  riaista  rial  da  ($ay) 

Hesperophanes  putescens  (Haldeman) 
fburla  quadrlqeminata  (Say) 

Specimens  from  Mt.  Magazine  have  the 
eburneous  elytra!  ridges  somewhat 
reduced  thus  resembling  fi.  haldemani 
LeConte. 

Psvrassa  unicolor  (Randall) 

Stenosohenus  Q&tatUj  (Olivier) 

Enaphalodes  atomarius  (Drury) 

Enaphalodes  cortiohagus  (Craighead) 
Enaphalodes  rufulu.s  (Haldeman) 

Anelaphus  parallelus  (Newman) 

Arialaphu?  Rfimlli?  (Newman) 
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Mecas  (Mecas)  marqinella  LeConte 
DISTEN1IDAE 

Distenla  ypdata  (Fabriclus) 

LTERATURE  CITED 

Chemsak,  J.A.,  and  E.G.  Linsley,  1982. 
Checklist  of  the  Cerambycidae  and 
Dlstenildae  of  North  America, 

Central  America,  and  the  West  Indies 
(Coleoptera).  Plexus  Publishing, 
Medford,  NJ.  138  pp. 

Hopping,  R.  1937.  The  Leturlni  of 

America  North  of  Mexico:  Part  II. 

Nat.  Mus.  Can.  Bull.  85:  1-42. 

Linsley,  E.G.,  and  J.A.  Chemsak.  1984. 

The  Cerambycidae  of  North  America, 
Part  VII,  No.  1:  Taxonomy  and 

Classification  of  the  Subfamily 
lamiinae,  Tribes  Parmenini  through 
Acanthoderini . Uni v.  Calif.  Publ . 
Ent.  102:  1-258. 

Sklles,  D.D.  1985.  New  genera  and 
species  of  El aphidionlne 
Cerambycidae  (Coleoptera)  from  North 
America  and  the  West  Indies. 
Coleopts.  Bull.  39:  305-320. 
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College  of  Sciences 
Department  of  Biological  Sciences 
Norfolk,  Virginia  23529-0266 
804-683-3595 


Paul  Hartfield 
Endangered  Species  Office 
6578  Dogwood  View  Parkway 
Jackson,  MS  39213 

Dear  Paul : 


APPENDIX  D:  Part  II 


I have  examined  the  collections  of  amphipods  you  sent  from 
springs  and  spring-seeps  on  Magazine  Mountain,  Arkansas.  All  are 
Stygobromus  alabamensis  (s.  lat.)  (Stout).  All  specimens  fit  my 
(1967)  redescription  of  the  species  very  closely.  However,  it  is 
good  to  see  additional  material  from  new  sites  on  Magazine 
Mountain . 


Based  primarily  on  your  material,  I am  no  longer  at  all  sure 
about  the  validity  of  Stygobtromus  elatus . which,  as  you  know,  I 
described  from  the  seep  0.2  mi.  E of  the  Lodge  on  Magazine  Mtn.  in 
the  1967  monograph.  It  is  possible  that  those  particular  specimens 
I based  the  description  on  were  sexually  immature  (males)  and/or 
aberrant  female  members  of  S_i_  alabamensis . In  a forthcoming 
revision  of  central  USA  Stygobromus . I may  need  to  synonymize  S . 
elatus  with  alabamansis . I have  never  been  very  comfortable 
with  this  species  anyway. 

In  the  meantime,  thanks  for  the  specimens  and  for  your  help 
in  filling  in  gaps.  I hope  these  determinations  will  be  useful. 


Old  Dominion  University  is  an  affirmative  action,  equal  opportunity  institution. 
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Table  E-l.  Logan  County  Population  Projections  for  the  Years  1980-2000. 


Age  Group 

1980 

Percent 

1990* 

Percent 

2000* 

Percent 

0-4 

1,389 

6.9 

1,338 

6.5 

1,171 

5.8 

5-9 

1,536 

7.6 

1,292 

6.3 

1,285 

6.3 

10-14 

1,725 

8.6 

1,484 

7.2 

1,370 

6.7 

15-19 

2,010 

10.0 

1,560 

7.6 

1,256 

6.2 

20-24 

1,310 

6.5 

1,551 

7.5 

1,278 

6.3 

25-29 

1,269 

6.3 

1,842 

8.9 

1,370 

6.7 

30-34 

1,310 

6.5 

1,355 

6.6 

1,535 

7.5 

35-39 

1,130 

5.6 

1,377 

6.7 

1,913 

9.4 

40-44 

1,013 

5.0 

1,392 

6.8 

1,382 

6.8 

45-49 

920 

4.6 

1,165 

5.7 

1,364 

6.7 

50-54 

963 

4.8 

1,023 

5.0 

1,354 

6.7 

55-59 

1,077 

5.3 

908 

4.4 

1,110 

5.4 

60-64 

1,061 

5.2 

908 

4.4 

935 

4.6 

65-69 

1,154 

5.7 

933 

4.5  • 

761 

3.7 

70-74 

963 

4.8 

817 

4.0 

681 

3.3 

75-79 

660 

3.3 

773 

3.8 

613 

3.0 

80-84 

345 

1.7 

528 

2.6 

447 

2.2 

85  + 

309 

1.5 

394 

1.9 

533 

2.6 

TOTAL 

20,144 

100 

20,640 

100 

20,358 

100 

Median  Age 

33.2 

34.6 

37.4 

19  & under 

6,660 

33.1 

5,674 

27.5 

5,082 

25.0 

20-64 

10,053 

49.9 

10,613 

51.5 

12,241 

60.1 

65  & over 

3,431 

17.0 

3,445 

16.7 

3,035 

14.9 

^Projected 


Source: 


U.S.  Department  of  Commerce,  Bureau  of  Census,  Census  of  Population. 
Various  Issues. 
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Table  E-2.  Yell  County  Population  Projections  for  the  Years  1980-2000. 


Age  Group 

1980 

Percent 

1990* 

Percent 

2000* 

Percent 

0-4 

1,089 

6.4 

1,170 

6.3 

1,128 

5.7 

5-9 

1,335 

7.8 

1,125 

6.1 

1,211 

6.1 

10-14 

1,297 

7.6 

1,186 

6.4 

1,256 

6.3 

15-19 

1,514 

8.9 

1,411 

7.6 

1,171 

5.9 

20-24 

1,151 

6.8 

1,255 

6.7 

1,132 

5.7 

25-29 

1,102 

6.5 

1,467 

7.9 

1,345 

6.7 

30-34 

1,087 

6.4 

1,218 

6.5 

1,307 

6.5 

35-39 

1,006 

5.9 

1,236 

6.6 

1,619 

8.1 

40-44 

891 

5.2 

1,230 

6.6 

1,358 

6.8 

45-49 

879 

5.2 

1,129 

6.1 

1,368 

6.9 

50-54 

852 

5.0 

981 

5.3 

1,337 

6.7 

55-59 

961 

5.6 

941 

5.1 

1,197 

6.0 

60-64 

1,003 

6.0 

888 

4.8 

1,015 

5.1 

65-69 

946 

5.6 

926 

5.0 

901 

4.5 

70-74 

784 

4.6 

857 

4.6 

758 

3.8 

75-79 

541 

3.2 

711 

3.8 

704 

3.5 

80-84 

327 

1.9 

490 

2.6 

557 

2.8 

85  + 

263 

1.5 

397 

2.1 

599 

3.0 

TOTAL 

17,026 

100 

18,618 

100 

19,963 

100 

Median  Age 

34.7 

36.9 

39.4 

19  & under 

5,235 

30.7 

4,892 

26.3 

4,766 

23.9 

20-64 

8,932 

52.5 

10,345 

55.6 

11,678 

58.5 

65  & over 

2,861 

16.8 

3,381 

18.2 

3,519 

17.6 

* Projected 


Source: 


U.S.  Department  of  Commerce,  Bureau  of  Census,  Census  of  Population. 
Various  Issues. 
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Table  E-3.  Johnson  County  Population  Projections  for  the  Years  1980-2000. 


Age  Group 

1980 

Percent 

1990* 

Percent 

2000* 

Percent 

0-4 

1,246 

7.2 

1,159 

6.3 

1,079 

5.9 

5-9 

1,311 

7.5 

1,144 

6.2 

1,142 

6.2 

10-14 

1,327 

7.6 

1,334 

7.2 

1,169 

6.4 

15-19 

1,501 

8.6 

1,482 

8.1 

1,241 

6.8 

20-24 

1,372 

7.9 

1,427 

7.8 

1,358 

7.4 

25-29 

1,087 

6.2 

1,386 

7.5 

1,278 

7.0 

30-34 

1,160 

6.7 

1,325 

7.2 

1,296 

7.1 

35-39 

958 

5.5 

1,160 

6.3 

1,392 

7.6 

40-44 

833 

4.8 

1,225 

6.7 

1,321 

7.2 

45-49 

823 

4.7 

1,003 

5.5 

1,146 

6.2 

50-54 

897 

5.1 

871 

4.7 

1,211 

6.6 

55-59 

946 

5.4 

853 

4.6 

985 

5.4 

60-64 

956 

5.5 

893 

4.9 

823 

4.5 

65-69 

984 

5.6 

850 

4.6  ‘ 

729 

4.0 

70-74 

812 

4.7 

760 

4.1 

675 

3.7 

75-79 

613 

3.5 

685 

3.7 

568 

3.1 

80-84 

319 

1.8 

464 

2.5 

436 

2.4 

85  + 

278 

1.6 

381 

2.1 

496 

2.7 

TOTAL 

17,423 

100 

18,402 

100 

18,345 

100 

Median  Age 

33.7 

34.8 

37.2 

19  & under 

5,385 

30.9 

5,119 

27.8 

4,631 

25.2 

20-64 

9,032 

51.8 

10,143 

55.1 

10,810 

58.9 

65  & over 

3,006 

17.3 

3,140 

17.1 

2,904 

15.8 

’“Projected 


Source: 


U.S.  Department  of  Commerce,  Bureau  of  Census,  Census  of  Population. 
Various  Issues. 
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Table  E-4.  Franklin  County  Population  Projections  for  the  Years  1980-2000. 


Age  Group 

1980 

Percent 

1990* 

Percent 

2000* 

Percent 

0-4 

1,009 

6.9 

1,014 

6.4 

937 

5.8 

5-9 

1,155 

7.9 

1,001 

6.3 

1,031 

6.3 

10-14 

1,181 

8.0 

1,137 

7.2 

1,085 

6.7 

15-19 

1,476 

9.9 

1,244 

7.9 

1,022 

6.3 

20-24 

1,056 

7.2 

1,132 

7.1 

1,035 

6.4 

25-29 

989 

6.7 

1,377 

8.7 

1,108 

6.8 

30-34 

978 

6.7 

1,120 

7.1 

1,140 

7.0 

35-39 

856 

5.8 

1,118 

7.5 

1,480 

9.1 

40-44 

753 

5.1 

1,065 

6.7 

1,160 

7.1 

45-49 

729 

5.0 

905 

5.7 

1,126 

6.9 

50-54 

715 

4.9 

781 

4.9 

1,054 

6.5 

55-59 

715 

4.9 

740 

4.7 

879 

5.4 

60-64 

739 

5.0 

708 

4.5 

742 

4.6 

65-69 

779 

5.3 

655 

4.1 

651 

3.8 

70-74 

612 

4.2 

599 

3.8 

550 

3.4 

75-79 

456 

3.1 

557 

3.5 

453 

2.8 

80-84 

263 

1.8 

364 

2.3 

355 

2.2 

85  + 

244 

1.7 

319 

2.0 

431 

2.7 

TOTAL 

14,705 

100 

15,836 

100 

16,239 

100 

Median  Age 

32.5 

34.5 

37.6 

19  & under 

4,821 

32.8 

4,396 

27.8 

4,075 

25.1 

20-64 

7,530 

51.2 

8,946 

56.5 

9,724 

59.9 

65  & over 

2,354 

16.0 

2,494 

15.7 

2,440 

15.0 

* Projected 


Source: 


U.S.  Department  of  Commerce,  Bureau  of  Census,  Census  of  Population. 
Various  Issues. 
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Table  E-5.  Scott  County  population  projections  for  the  years  1980-2000. 


Age  Group 

1980 

Percent 

1990* 

Percent 

2000* 

Percent 

0-4 

611 

6.3 

692 

6.5 

649 

5.7 

5-9 

723 

7.5 

671 

6.3 

731 

6.4 

10-14 

811 

8.4 

714 

6.7 

777 

6.8 

15-19 

949 

9.8 

772 

7.2 

686 

6.0 

20-24 

563 

5.3 

737 

6.9 

623 

5.5 

25-29 

547 

5.6 

875 

8.2 

683 

6.0 

30-34 

586 

6.1 

615 

5.7 

771 

6.8 

35-39 

626 

6.5 

642 

6.0 

985 

8.7 

40-44 

567 

5.9 

670 

6.3 

674 

5.9 

45-49 

508 

5.2 

710 

6.6 

702 

6.2 

50-54 

532 

5.5 

644 

6.0 

733 

6.4 

55-59 

526 

5.4 

563 

5.3 

760 

6.7 

60-64 

518 

5.3 

561 

5.2 

657 

5.8 

65-69 

551 

5.7 

504 

4.7 

522 

4.6 

70-74 

461 

4.8 

445 

4.2 

465 

4.1 

75-79 

316 

3.3 

410 

3.8 

365 

3.2 

80-84 

149 

1.5 

279 

2.6 

276 

2.4 

85  + 

141 

1.5 

204 

1.9 

311 

2.7 

TOTAL 

9,685 

100 

10,708 

100 

11,370 

100 

Median  Age 

35.4 

37.2 

38.9 

19  & under 

3,094 

31.9 

2,849 

26.6 

2,843 

25.0 

20-64 

4,973 

51.3 

6,017 

56.2 

6,588 

58.0 

65  & over 

1,618 

16.7 

1,842 

17.2 

1,939 

17.0 

’‘‘Projected 


Source: 


U.S.  Department  of  Commerce,  Bureau  of  Census,  Census  of  Population. 
Various  Issues. 


Table  E-6.  Logan  County  personal  income  by  place  of  residence. 


E-6 


1989 

252,772 

230,771 

22,001 

206 

12,247 

134,510 

9,918 

25,225 

150,537 

37,666 

64,569 

1988 

231,087 

214,685 

16,402 

207 

11,161 

121,317 

8,057 

25,980 

139,062 

32,783 

59,064 

1987 

216,447 

199,498 

16,949 

208 

10,412 

110,070 

6,795 

25,787 

129,062 

30,078 

56,677 

1986 

208,977 

190,865 

18,112 

208 

o 

un 

CD 

cT 

106,226 

6,411 

23,237 

123,052 

30,093 

55,832 

1985 

195,911 

182,634 

13,277 

208 

9,403 

94,424 

5,560 

23,458 

112,322 

30,835 

52,754 

1984 

186,732 

173,476 

13,256 

206 

9,047 

88,778 

4,912 

24,573 

108,439 

29,028 

39,265 

Personal  Income  (Dollars) 

Total  Personal  Income  (thousands  of  dollars) 

Nonfarm  Personal  Income  (thousands  of  dollars) 

Farm  Income1  (thousands  of  dollars) 

Population2  (hundreds) 

Per  Capita  Personal  Income  (Dollars) 

Derivation  of  Total  Personal  Income 

Earnings  by  Place  of  Work  (thousands  of  dollars) 

Less:  Personal  Cont.  for  Social  Ins.3  (thousands  of 

dollars) 

Plus:  Adjustment  for  Residence4  (thousands  of  dollars) 

Equals:  Net  Earnings  by  Place  of  Residence  (thousands 

of  dollars) 

Plus:  Dividends,  Interest,  and  Rent5  (thousands  of 

dollars) 

Plus:  Transfer  Payments  (thousands  of  dollars) 
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Table  E-7.  Yell  County  personal  income  by  place  of  residence. 


E-7 


1989  | 

184,402 

28,589 

184 

11,602 

135,987 

8,859 

6,453 

133,581 

30,858 

48,552 

1988 

174,230 

21,352 

182 

10,759 

126,276 

8,167 

5,808 

123,917 

26,862 

44,803 

1987 

165,945 

22,745 

179 

10,516 

122,601 

7,424 

69l‘£ 

120,346 

25,110 

43,234 

1986 

161,250 

29,250 

178 

10,709 

125,343 

7,077 

3,902 

122,168 

26,568 

41,764 

1985 

151,374 

18,796 

176 

9,672 

104,760 

5,897 

5,849 

104,712 

26,601 

38,857 

1984 

141,690 

14,993 

175 

8,955 

95,877 

5,202 

Os 

OO 

CO 

v. 6 

97,064 

3,171 

36,448 

Personal  Income  (Dollars) 

Nonfarm  Personal  Income(thousands  of  dollars) 

Farm  Income1  (thousands  of  dollars) 

Population2  (hundreds) 

Per  Capita  Personal  Income  (Dollars) 

Derivation  of  Total  Personal  Income 

Earnings  by  Place  of  Work  (thousands  of  dollars) 

Less:  Personal  Cont.  for  Social  Insurance3  (thousands  of 

dollars) 

Plus:  Adjustment  for  Residence4  (thousands  of  dollars) 

Equals:  Net  Earnings  by  Place  of  Residence  (thousands  of 

dollars) 

Plus:  Dividends,  Interest,  and  Rent5  (thousands  of  dollars) 

Plus:  Transfer  Payments  (thousands  of  dollars) 
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Table  E-8.  Johnson  County  personal  income  by  place  of  residence. 
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Source:  U.S.  Department  of  Commerce,  1984-1989.  Bureau  of  Economic  Analysis,  Regional  Economic  Information  System,  Washington,  D.C. 


Table  E-9.  Franklin  County  personal  income  by  place  of  residence. 
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1989 

179,548 

156,920 

22,628 

157 

11,411 

93,479 

5,738 

24,032 

111,773 

27,561 

40,214 

1988 

164,465 

147,895 

16,570 

157 

10,488 

82,337 

5,066 

26,011 

103,282 

24,067 

37,116 

1987 

159,021 

140,329 

18,692 

156 

10,162 

CD 

cn 

r-H 

00 

4,590 

24,200 

100,926 

22,463 

35,632 

1986 

156,995 

136,837 

20,158 

155 

10,111 

80,446 

4,373 

22,731 

98,804 

23,761 

34,430 

1985 

143,598 

128,805 

14,793 

155 

9,277 

72,958 

3,958 

19,889 

88,889 

22,307 

32,402 

00 

ON 

1— * 

088‘£ei 

121,487 

11,393 

154 

CN 

VO 

OO 

67,363 

3,628 

19,093 

82,828 

20,002 

30,050 

Personal  Income  (Dollars) 

Total  Personal  Income  (thousands  of  dollars) 

Nonfarm  Personal  Income  (thousands  of  dollars) 

Farm  Income1  (thousands  of  dollars) 

Population2  (hundreds) 

Per  Capita  Personal  Income  (Dollars) 

Derivation  of  Total  Personal  Income 

Earnings  by  Place  of  Work  (thousands  of  dollars) 

Less:  Personal  Cont.  for  Social  Insurance3  (thousands  of 

dollars) 

Plus:  Adjustment  for  Residence4  (thousands  of  dollars) 

Equals:  Net  Earnings  by  Place  of  Residence  (thousands  of 

dollars) 

Plus:  Dividends,  Interest,  and  Rent5  (thousands  of  dollars) 

Plus:  Transfer  Payments  (thousands  of  dollars) 
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Source:  U.S.  Department  of  Commerce,  1984-1989.  Bureau  of  Economic  Analysis,  Regional  Economic  Information  System,  Washington,  D.C. 


Table  E-10.  Scott  County  personal  income  by  place  of  residence. 


E-10 


1989 

118,088 

94,511 

23,577 

107 

11,083 

70,468 

4,017 

7,965 

74,416 

18,348 

25,324 

1988 

110,361 

90,433 

19,928 

105 

10,471 

66,553 

3,743 

8,228 

71,038 

15,936 

23,387 

1987 

107,254 

87,790 

19,464 

105 

10,169 

65,754 

3,525 

7,816 

70,045 

14,929 

22,280 

1986 

107,858 

oo 

oo 

VO 

oo 

21,770 

CO 

o 

*— H 

10,474 

67,208 

3,437 

7,192 

70,963 

15,428 

21,467 

1985 

93,938 

78,737 

15,201 

102 

9,235 

54,738 

2,786 

6,582 

58,534 

15,418 

19,986 

1984 

87,398 

72,219 

15,179 

66 

8,843 

50,643 

2,359 

6,203 

54,487 

13,962 

18,949 

Personal  Income  (Dollars) 

Total  Personal  Income  (thousands  of  dollars) 

Nonfarm  Personal  Income  (thousands  of  dollars) 

Farm  Income1  (thousands  of  dollars) 

Population2  (hundreds) 

Per  Capita  Personal  Income  (Dollars) 

Derivation  of  Total  Personal  Income 

Earnings  by  Place  of  Work  (thousands  of  dollars) 

Less:  Personal  Cont.  for  Social  Ins.3  (thousands  of 

dollars) 

Plus:  Adjustment  for  Residence4  (thousands  of  dollars) 

Equals:  Net  Earnings  by  Place  of  Residence  (thousands 

of  dollars) 

Plus:  Dividends,  Interest,  and  Rent5  (thousands  of 

dollars) 

Plus:  Transfer  Payments  (thousands  of  dollars) 
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U.S.  Department  of  Commerce,  1984-1989.  Bureau  of  Economic  Analysis,  Regional  Economic  Information  System,  Washington,  D.C. 


Table  E-l  1.  Logan  County  personal  income  by  major  source  industry. 


E-l  1 


Table  E- 1 1 . Continued . 
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Table  E-12.  Yell  County  personal  income  by  major  source  industry. 


E-13 


Table  E-12.  Continued. 
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Table  E-13.  Johnson  County  personal  income  by  major  source  industry. 


E-15 


1989 

72,784 

8,171 

36,517 

16,670 

19,847 

17,413 

100,049 

82,744 

245 

i 

4,178 

38,282 

24,277 

14,005 

8,256 

2,241 

11,504 

1988 

67,313 

o 

o 

in 

30,864 

13,007 

17,857 

13,743 

91,934 

Tf 

00 

in 

220 

l 

4,144 

34,486 

19,692 

14,794 

6,929 

1,999 

10,928 

1987 

tj- 

CT\ 

ON 

<rT 

VO 

7,061 

28,475 

12,866 

15,609 

13,602 

85,928 

70,342 

231 

I 

4,156 

31,893 

19,263 

12,630 

5,858 

2,572 

10,081 

1986 

67,770 

7,466 

26,763 

13,896 

12,867 

14,596 

m 

© 

oo 

72,765 

r M 

O 

r-H 

i 

4,581 

38,241 

24,088 

14,153 

2,430 

2,026 

9,482 

1985 

63,529 

6,917 

23,343 

9,430 

13,913 

10,140 

83,649 

70,126 

206 

• 

4,826 

34,785 

16,699 

18,086 

3,018 

2,022 

9,459 

— - i 

1984 

60,324 

6,909 

20,539 

9,507 

11,032 

10,233 

77,539 

64,857 

in 

o\ 

I 

3,892 

34,696 

15,832 

18,864 

<N 

e'- 

en 

917 

9,202 

Personal  Income  (Thousands  of  Dollars) 

Earnings  by  Type: 

Wages  and  Salaries 

Other  Labor  Income 

Proprietors’  Income1 

Farm 

Non  farm 

Earnings  by  Industry: 

Farm 

Nonfarm 

Private 

Ag.  Service,  For.,  Fish.,  and  Other2 

Mining 

Construction 

Manufacturing 

Nondurable  Goods 

Durable  Goods 

Transportation  and  Public  Utilities 

Wholesale  Trade 

Retail  Trade 

Table  E-13.  Continued. 
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Table  E-14.  Franklin  County  personal  income  by  major  source. 


E-17 


1989 

55,055 

5,820 

32,604 

20,933 

11,671 

22,628 

70,851 

51,979 

g 

Q 

5,100 

15,610 

9,312 

6,298 

8,256 

426 

6,814 

1988 

50,914 

5,268 

26,155 

14,914 

11,241 

16,570 

65,767 

49,452 

378 

838 

4,975 

14,637 

8,864 

5,773 

7,825 

490 

6,437 

1987 

48,685 

4,940 

27,691 

17,055 

10,636 

18,692 

62,624 

47,071 

g 

g 

4,504 

14,043 

8,499 

5,544 

7,883 

534 

5,649 

1986 

46,912 

4,716 

28,818 

18,618 

10,200 

20,158 

60,288 

45,255 

325 

VO 

r- 

4,074 

14,012 

8,111 

5,901 

6,832 

448 

5,520 

1985 

46,043 

4,695 

22,220 

13,246 

8,974 

14,793 

58,165 

43,448 

320 

359 

4,079 

14,475 

8,029 

6,446 

6,329 

413 

5,499 

1984 

44,509 

4,776 

18,078 

9,832 

8,246 

11,393 

55,970 

42,889 

321 

291 

3,802 

15,768 

8,713 

7,055 

6,216 

337 

5,325 

Personal  Income  (Thousands  of  Dollars) 

Earnings  by  Type: 

Wages  and  Salaries 

Other  Labor  Income 

Proprietors’  Income1 

Farm 

Nonfarm 

Earnings  by  Industry: 

Farm 

Nonfarm 

Private 

Ag.  Serv.,  For.,  Fish.,  and  Other2 

Mining 

Construction 

Manufacturing 

Nondurable  Goods 

Durable  Goods 

Transportation  and  Public  Utilities 

Wholesale  Trade 

Retail  Trade 

Table  E-14.  Continued. 


E-18 


1989 

2,633 

12,010 

18,872 

4,734 

1,937 

12,201 

1988 

2,422 

11,450 

16,315 

4,267 

NO 

cn 

10,702 

1987 

2,550 

10,957 

15,553 

4,120 

1,313 

10,120 

1986 

2,151 

11,417 

15,033 

4,038 

1,347 

9,648 

1985 

2,062 

9,912 

14,717 

no 

CN 

o 

ON 

CN 

9,166 

1984 

2,013 

8,816 

13,081 

3,838 

1,043 

8,200 

Earnings  by  Industry:  (continued) 

Finance,  Insurance,  and  Real  Estate 

Services 

Government  and  Government  Enterprises 

Federal,  Civilian 

Military 

State  and  Local 
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Table  E-15.  Scott  County  personal  income  by  major  source  industry. 


E-19 


1989 

33,905 

3,786 

32,777 

22,760 

10,017 

23,577 

46,891 

38,930 

1,119 

g 

1,253 

17,504 

12,964 

4,540 

5,308 

717 

r- 

i n 
m 

irf 

1988 

34,106 

3,722 

28,725 

19,128 

9,597 

19,928 

46,625 

39,095 

1,114 

g 

1,284 

18,446 

13,792 

4,654 
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Table  E-15.  Continued. 
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APPENDIX  E:  Parti 

Table  E-16.  Logan  County  weekly  covered  earnings  by  industry. 


Industry 

Total  Earnings  ($) 

Average  Weekly  Earnings  ($) 

1985 

1990 

1985 

1990 

Manufacturing 

19,286,129 

35,124,982 

269.34 

313.88 

Nonmanufacturing 

32,873,883 

39,372,611 

278.15 

250.14 

Construction 

2,989,238 

1,849,920 

304.16 

335.62 

Transportation  and  Public  Utilities 

1,506,203 

- 

311.46 

- 

Trade- Wholesale  and  Retail 

8,560,203 

9,643,057 

195.06 

188.27 

Finance,  Insurance  and  Real  Estate 

2,106,112 

2,743,265 

257.98 

308.51 

Services 

4,194,294 

5,500,975 

185.00 

212.85 

State  and  Local  Government 

12,454,587 

16,811,680 

247.68 

291.26 

Other  Nonmanufacturing 

1,062,509 

2,823,714 

240.39 

343.68 

TOTAL 

52,160,012 

74,497,593 

241.82 

276.63 

Source:  Arkansas  Employment  Security  Division,  State  of  Arkansas. 
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Table  E-17.  Yell  County  average  weekly  covered  earnings  by  industry. 


Industry 

Total  Earnings  ($) 

Average  Weekly  Earnings  ($) 

1985 

1990 

1985 

1990 

Manufacturing 

32,746,466 

43,587,987 

220.34 

274.38 

Nonmanufacturing 

25,755,085 

38,333,232 

221.11 

265.65 

Construction 

635,549 

1,578,306 

190.97 

252.93 

Transportation  and  Public  Utilities 

2,417,483 

5,503,610 

325.11 

440.99 

Trade- Wholesale  and  Retail 

4,315,162 

5,799,691 

155.98 

177.32 

Finance,  Insurance  and  Real  Estate 

1,962,899 

2,876,811 

273.54 

400.89 

Services 

4,117,878 

5,206,486 

185.89 

211.68 

State  and  Local  Government 

9,856,066 

12,912,564 

241.76 

279.64 

Other  Nonmanufacturing 

2,450,048 

4,455,764 

241.76 

279.64 

TOTAL 

58,501,551 

81,921219 

220.68 

270.27 

Source:  Arkansas  Employment  Security  Division,  State  of  Arkansas. 
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Table  E-18.  Johnson  County  average  weekly  covered  earnings  by  industry. 


Industry 

Total  Earnings  ($) 

Average  Weekly  Earnings  ($) 

1985 

1990 

1985 

1990 

Manufacturing 

30,149,223 

36,515,424 

249.16 

300.99 

Nonmanufacturing 

29,151,682 

38,444,534 

223.44 

259.50 

Construction 

- 

- 

- 

- 

Transportation  and  Public  Utilities 

- 

- 

- 

- 

Trade- Wholesale  and  Retail 

7,533,700 

9,707,786 

170.85 

186.88 

Finance,  Insurance  and  Real  Estate 

1,852,788 

2,113,475 

271.99 

322.57 

Services 

6,454,170 

7,878,679 

201.82 

241.26 

State  and  Local  Government 

10,170,535 

13,520,697 

276.25 

320.21 

Other  Nonmanufacturing 

3,140,489 

5,223,897 

290.36 

352.49 

TOTAL 

59,300,905 

74,959,958 

235.82 

278.18 

Source:  Arkansas  Employment  Security  Division,  State  of  Arkansas. 
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Table  E-19.  Franklin  County  average  weekly  covered  earnings  by  industry. 


Industry 

Total  Earnings  (S) 

Average  Weekly  Earnings  ($) 

1985 

1990 

1985 

1990 

Manufacturing 

12,737,261 

13,227,407 

253.57 

279.22 

Nonmanufacturing 

25,328,958 

34,976,311 

241.61 

288.18 

Construction 

1,406,063 

1,477,182 

250.37 

281.26 

Transportation  and  Public  Utilities 

4,561,323 

6,672,805 

384.73 

430.61 

Trade- Wholesale  and  Retail 

4,254,594 

5,949,095 

155.55 

180.45 

Finance,  Insurance  and  Real  Estate 

1,710,576 

2,388,699 

283.58 

358.88 

Services 

4,492,118 

4,964,919 

213.30 

269.72 

State  and  Local  Government 

8,326,312 

12,432,038 

276.54 

315.41 

Other  Nonmanufacturing 

578,071 

12,091,573 

202.12 

344.13 

TOTAL 

38,066,219 

48,203,718 

245.49 

285.67 

Source:  Arkansas  Employment  Security  Division,  State  of  Arkansas. 
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Table  E-20.  Scott  County  average  weekly  covered  earnings  by  industry. 


Industry 

Total  Earnings  ($) 

Average  Weekly  Earnings  ($) 

1985 

1990 

1985 

1990 

Manufacturing 

14,250,625 

- 

219.24 

- 

Nonmanufacturing 

12,370,232 

- 

217.25 

- 

Construction 

- 

- 

- 

- 

Transportation  and  Public  Utilities 

- 

862,980 

- 

395.14 

Trade- Wholesale  and  Retail 

3,215,578 

4,359,841 

159.79 

166.03 

Finance,  Insurance  and  Real  Estate 

- 

1,325,190 

- 

274.03 

Services 

1,673,455 

2,686,041 

181.82 

223.61 

State  and  Local  Government 

3,842,055 

4,959,820 

273.65 

299.00 

Other  Nonmanufacturing 

3,639,144 

20,298,892 

268.14 

284.94 

TOTAL 

26,620,857 

34,492,764 

218.40 

259.11 

Source:  Arkansas  Employment  Security  Division,  State  of  Arkansas. 
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APPENDIX  E: 

Part  II  - Description  of  Economic  Impact  Models 

One  of  the  standard  methods  of  determining  potential  effects  of  any  project  is  a 
"regional  economic  multiplier"  approach.  These  methods  are  derived  from  input-output 
(I/O)  models,  which  assume  there  is  a constant  relationship  between  the  values  of  output 
for  an  industry  and  the  values  of  the  inputs  purchased  in  order  to  provide  that  output. 
One  of  the  primary  uses  of  an  input-output  model  is  to  derive  regional  impact  multipliers. 
The  multiplier  analysis  is  based  upon  the  accepted  theory  that  an  increase  in  initial 
demand  (i.e.,  initial  project  construction  costs  or  an  inflow  of  tourists  with  tourist 
expenditures)  leads  to  even  greater  increases  in  regional  incomes  and  employment.  For 
example,  a construction  worker  who  would  be  hired  and  paid  income  for  the  Mt. 
Magazine  project  would  in  turn  spend  some  portion  of  this  income  on  goods  and  services 
produced  in  the  region.  The  individuals  receiving  this  income  would  continue  to  spend, 
thereby  creating  income  for  others  who  spend  and  create  additional  income  for  still 
others.  The  multiplier  process  ends  when  the  income  is  either  not  spent  (taxed  or  saved) 
or  spent  outside  the  region.  What  a region  must  do  is  provide  some  goods  or  services 
which  attract  exogenous  funds  from  outside  that  region.  This  is  called  an  export  base. 
In  our  example  above,  the  state  would  send  the  construction  funds  into  the  area  and 
tourists  would  provide  income  to  the  local  area  from  outside  the  region.  To  continue  the 
example— if  the  regional  multiplier  is  1.6,  it  means  that  the  initial  inflow  of  $1  would 
create  $1  worth  of  income  for  the  recipient,  and  that  this  in  turn  would  continue  in  a 
spending  stream  until  an  additional  60  cents  of  income  was  generated.  Another  very 
important  consideration  is  what  is  called  the  employment  multiplier,  a number  which 
indicates  the  number  of  jobs  that  can  be  expected  to  be  generated  within  a region.  There 
is  also  a multiplier  for  wages  and  salaries  expected  to  be  generated.  It  should  be  noted 
that  multipliers  work  in  reverse,  and  this  explains  why  the  whole  region  suffers  and  not 
just  the  laid-off  plant  employees  if  a primary  employer  within  a region  either  shuts  down 
or  reduces  its  work  force. 

In  summation,  the  economic  impact  of  a project  or  industry  such  as  tourism  can 
be  analyzed  using  regional  multipliers  based  upon  input-output  models.  These  multipliers 
sum  up  both  the  direct  impact  of  the  initial  expenditure  as  well  as  the  indirect  effects  of 
its  continuation  in  the  spending  stream. 

Visitation  and  Expenditure  Estimates 

In  a separate  study  prepared  by  CPS,  Inc.  of  Little  Rock  for  the  U.S.  Forest 
Service  concerning  the  economic  feasibility  of  the  Mt.  Magazine  Recreation  Site  dated 
1973,  projections  were  made  for  the  Lodge-Resort  development.  The  1973  CPS  demand 
analysis  study  was  based  upon  population  projections  that  are  still  valid.  If  anything, 
they  are  understated.  The  transportation  system,  also  part  of  the  CPS  demand  analysis, 
is  improved.  The  Midwest  Research  Institute  method  of  recreational  demand  was  used 
to  estimate  visitations.  This  method  uses  the  recreational  demand  of  population  centers 
and  allocates  this  demand  to  competitive  areas  and  facilities  based  upon  travel  time  and 
distance,  type  of  trip,  and  relative  attractiveness  of  the  facility.  It  is  regarded  as  superior 
to  other  visitation  estimating  methods.  This  method  yielded  a net  demand  of  182,625 
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visitations  for  the  year  2000.  For  comparison  purposes,  the  Queen  Wilhelmina 
recreation  site  averaged  185,583  visitations  for  the  decade  of  the  eighties.  The  Mt. 
Magazine  and  Queen  Wilhelmina  areas  are  considered  to  be  very  similar  with  respect  to 
relative  attractiveness  as  competing  recreation  areas.  For  this  reason,  an  estimate  of 
185,000  visitations  was  considered  to  be  correct.  Considering  the  average  of  433,000 
visitations  to  Petit  Jean  State  Park,  the  estimate  should  probably  be  considered  to  be  low. 
There  has  been  much  growth  in  the  potential  market  area  identified  in  the  CPS  study  with 
respect  to  population  and  income.  At  the  same  time  there  has  not  been  any  increase  in 
mountaintop  resorts  that  could  be  identified.  In  the  past  the  lodges  at  Queen  Wilhelmina, 
Mt.  Nebo,  and  Petit  Jean  have  been  booked  to  capacity  and,  therefore,  forced  to  turn 
customers  away.  This  would  indicate  that  the  demand  analysis  is  probably  correct. 

Using  the  Queen  Wilhelmina  site  as  a representative  model  for  expenditures,  an 
estimate  was  made  for  the  Mt.  Magazine  project.  The  average  estimates  of  travel 
expenditures  for  Polk  County  for  1985-89  were  $8,479,000  while  for  the  two  contiguous 
counties  with  similar  attractiveness  (Howard  and  Scott  counties),  the  figures  were 
$3,350,000  and  $2,552,000,  respectively.  The  implication  is  that  the  Queen  Wilhelmina 
site  added  $5,528,000  in  visitor  expenditures  per  year  to  the  area’s  economy.  The 
estimates  for  travel  expenditures  for  the  primary  impact  counties  of  Logan  and  Yell 
averaged  $2,843,000  and  $2,781,000,  respectively  for  1985-89  for  a two  county  average 
of  $2,812,000.  The  Mt.  Magazine  recreation  site  was  projected  to  add  as  much  to  the 
economy  as  the  Queen  Wilhelmina  recreation  site  added.  As  a result,  there  would  be  an 
additional  $5,667,000  added  to  the  primary  impact  area  due  to  the  lodge  development 
(8,479,000-2,812,000  = 5,667,000). 

For  the  sake  of  conservatism,  the  estimate  was  lowered  to  $5.5  million. 
Adjustments  were  made  to  the  increased  tourist  expenditures  to  the  Mt.  Magazine  area 
to  reflect  the  different  development  alternatives.  For  Alternative  B the  estimate  was 
adjusted  downward  to  $3.5  million  and  for  Alternative  C it  was  $4.0  million. 
Alternative  E,  the  most  elaborate  of  the  development  alternatives,  was  estimated  upward 
to  $7.0  million.  The  Alternative  D estimate  of  $5.5  million  was  used  as  the  basis  for  the 
adjustments  for  different  development  levels. 

Primary  Impact  Area  Multipliers 

Economic  effects  can  be  analyzed  in  terms  of  both  time  and  the  economic 
variables  impacted.  For  this  project,  the  time  element  was  dichotomized  into  short-term 
and  long-term  effects.  Short-term  effects  are  those  economic  effects  associated  with  the 
construction  period  and  the  long-term  effects  are  those  associated  with  the  resulting 
tourism  from  the  various  development  alternatives  being  studied.  The  economic  variables 
being  impacted  were  trichotomized  into:  a)  changes  in  gross  sales;  b)  changes  in 
employment;  and  c)  changes  in  the  total  amount  of  wages  and  salaries  paid. 

The  initial  work  for  this  analysis  was  completed  by  Dr.  Dennis  Beckmann  at  the 
University  of  Arkansas.  He  developed  the  original  State  of  Arkansas  econometric 
input/output  model  which  identified  and  quantified  the  industrial  linkages  to  tourism  for 
the  Arkansas  economy.  While  this  original  model  is  quite  extensive  and  elaborate,  it 
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does  provide  an  excellent  starting  point  for  the  analysis  of  the  Mt.  Magazine  development 
alternatives.  Adjustments  had  to  be  made  to  the  original  statewide  model  to  reflect  only 
the  impacts  upon  the  primary  impact  areas  of  this  project  (Logan  and  Yell  Counties). 

Table  E.21  summarizes  the  adjustments  for  the  three  different  economic  variables 
(sales,  employment,  wages  and  salaries)  applied  to  the  short-term  construction  phase  for 
the  primary  impact  area  of  Logan  and  Yell  Counties.  The  first  row  values  of  Table  E.21 
are  derived  from  the  State  model  while  the  second  row  adjusts  for  the  out-of-state 
leakages,  that  is,  those  changes  in  the  economic  variables  that  are  external  to  Arkansas. 
It  should  be  noted  that  this  adjustment  only  applies  to  gross  sales.  The  final  row  of 
Appendix  Table  E.21  presents  the  three  values,  after  adjustment,  of  the  estimated 
economic  effects  upon  the  primary  impact  area.  Since  not  all  the  secondary  effects  from 
construction  will  be  felt  within  the  two  county  area,  a downward  adjustment  was  made. 
The  results  of  this  process  are  three  primary  impact  area  multipliers  which  can  be  used 
to  determine  the  short-term  effects  for  the  different  Mt.  Magazine  development 
alternatives. 

Table  E.22  summarizes  the  adjustments  made  to  the  State  of  Arkansas  model  to 
produce  long-term  effects  upon  the  different  economic  variables.  The  only  substantial 
long-term  economic  effects  of  the  different  development  alternatives  are  associated  with 
tourist  expenditures.  Tourism  is  not  an  identified  industry  in  the  original  input/output 
model  and,  therefore,  has  no  statewide  multiplier.  Therefore,  the  process  of  deriving 
reliable  estimates  of  the  economic  impacts  of  the  different  Mt.  Magazine  alternatives  was 
much  more  involved.  The  process  to  derive  these  estimates  required  the  identification 
of  industries  related  to  tourist  expenditures  which  were  located  within  the  primary  impact 
area  and  which  were  also  used  as  inputs  in  the  original  model.  Adjustments  were  then 
made  to  each  input  industry  and  these  results  were  then  summed.  Weights  were  assigned 
according  to  the  approximate  proportion  of  each  dollar  a tourist  spends  within  these 
identified  industries.  The  process  is  elaborated  further  in  Tables  E.22,  E.24,  and  E.25, 
and  the  results  are  summarized  in  Table  E.23.  The  last  row  of  figures  in  Table  E.23 
represent  the  multiplier  values  for  the  primary  impact  area  (P.I.A.)  for  the  economic 
variables  of  gross  sales,  employment,  and  total  wages  and  salaries.  A simple  explanation 
of  the  results  shown  in  Table  E.23  in  non-economic  terminology  would  be  the  following: 
a tourist  expenditure  of  $1.00  could  be  expected  to  add  $1.56  to  total  sales.  Total 
tourism  expenditures  of  one  million  dollars  would  add  18.5  jobs  to  Logan  and  Yell 
Counties,  and  tourism  expenditures  of  one  thousand  dollars  would  add  $289.30  to  wages 
and  salaries  of  employed  people  within  the  primary  impact  area. 
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Table  E-21.  Summary  of  the  comprehensive  input/output  model  adjustments  made  to 
convert  the  three  multipliers  for  construction  effects  to  applicable  values 
for  the  Mt.  Magazine  Project. 


Change  in 
Gross  Sales 

Change  in* 
Employment 

Change  in 
Total  Wages 
and  Salaries 

Original  I/O  Model  Result 

2.0421 

14.3893** 

367.0999 

Estimated  Statewide  Result 

1.8120 

14.3893 

367.0999 

Estimated  PIA  Result 

1.3046 

10.3603 

291.3671*** 

Estimated  increase  in  employment  for  million  dollars  expenditure. 

Adjusted  for  current  dollars,  the  original  model  had  the  value  of  35.7321  but  was 
based  on  1977  price  levels. 

Adjusted  for  the  PIA  based  on  historical  wage  and  salary  differentials  compared 
to  state  values.  Based  upon  a one  thousand  dollar  expenditure. 
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Table  E-22.  Summary  of  intermediate  calculations  for  converting  statewide  I/O  model  results 
to  travel  related  employment  multiplier  for  the  PIA  of  Mt.  Magazine  Project. 


Food  and 
Kindred 
Products 

Hotels 

Eating  and 
Drinking 
Places 

Auto  Repair 
and 

Services 

Amusements 

and 

Other 

Estimated 
Portion  of 
Budget 
Allocated 

.20 

.15 

.35 

.20 

.10 

Original 
I/O  Model 
Value 

2.5555 

1.5349 

2.1358 

1.6825 

1.6981 

Adjusted 
for  AR 

2.3142 

1.3546 

1.9503 

1.4317 

1.4385 

PIA 

Portion 

1.9462 

1.2553 

1.6842 

1.3108 

1.3156 

Weighted 

Sum 

1.5607 

Note:  The  weighted  sum  was  computed  by  multiplying  the  change  by  the  weight  and  then 
summing  [e.g.,  (.9462)(.2)  + (1.2553)(.  15)...] 
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Table  E-23.  Summary  of  the  comprehensive  input/output  model  adjustments  made  to 
convert  the  three  multipliers  for  related  effects  to  applicable  values  for  the 
Mt.  Magazine  Project. 


Change  in 
Gross  Sales 

Change  in* 
Employment 

Change  in 
Total  Wages 
and  Salaries 

Original  I/O  Model  Result 

1.9951 

25.8121** 

364.4936 

Estimated  Statewide  Result 

1.7787 

25.8121 

364.4936 

Estimated  PIA  Result 

1.5607 

18.5847 

289.2985*** 

* Estimated  increase  in  employment  for  million  dollars  expenditure. 

**  Adjusted  for  current  dollars,  the  original  model  had  the  value  of  35.7321  but  was 
based  on  1977  price  levels. 

***  Adjusted  for  the  PI  A based  on  historical  wage  and  salary  differentials  compared 
to  State  values.  Based  upon  a one  thousand  dollar  expenditure. 
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Table  E-24.  Summary  of  intermediate  calculations  for  converting  statewide  I/O  model  results 
to  travel  related  employment  multiplier  for  the  PIA  of  Mt.  Magazine  Project. 


Food  and 

Kindred 

Products 

Hotels 

Eating 

and 

Drinking 

Places 

Auto 

Repair 

and 

Services 

Amusements 

and 

Other 

Estimated 
Portion  of 
Budget 
Allocated 

.20 

.15 

.35 

.20 

.10 

Original 
I/O  Model 
Value 

34.4689 

69.0443 

94.0542 

33.3539 

72.5575 

Adjusted 
for  AR 

13.8810 

20.0189 

27.2718 

9.6707 

21.0376 

PIA 

Portion 

9.9943 

3.0028 

9.5451 

1.9341 

2.1038 

Weighted 

Sum 

18.5847 

Note:  The  weighted  sum  was  computed  by  multiplying  Row  1 times  Row  4 then  summing  [e.g. 
(9.9943)(.2)  + (3.0028)(.  15)...] 
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Table  E-25.  Summary  of  intermediate  calculations  for  converting  statewide  I/O  model  results 
to  travel  related  employment  multiplier  for  the  PIA  of  Mt.  Magazine  Project. 


Food  and 

Kindred 

Products 

Hotels 

Eating  and 

Drinking 

Places 

Auto 

Repair 

and 

Services 

Amusements 

and 

Other 

Estimated 
Portion  of 
Budget 
Allocated 

.20 

.15 

.35 

.20 

.10 

Original 
I/O  Model 
Value 

289.9218 

375.7824 

430.7272 

298.5041 

396.8505 

Adjusted 
for  PIA 
Wages  and 
Salaries 

46.0222 

44.7399 

119.6538 

47.3845 

31.4980 

Weighted 

Sum 

289.2985 

Note:  The  weighted  sum  was  computed  by  multiplying  Row  1 times  Row  3 then  summing  [e.g. 
(46.0222)(.2)  + (44.7399)(.  15)...] 
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APPENDIX  E: 

Part  III  - Estimation  of  Revenue  and  Profit 

The  process  of  making  predictions  is  inherently  risky,  and  the  estimation  of  future 
revenues  and  profits  is  especially  chancy  because  of  the  large  number  of  influencing 
factors.  One  noteworthy  determinant  which  can  introduce  a significant  amount  of 
variation  around  a specific  revenue  or  profit  forecast  that  deserves  to  be  mentioned  is  the 
"management- factor."  A well-run  establishment  is  capable  of  generating  much  greater 
revenues  and  profits  than  one  that  is  poorly  managed  even  if  all  other  relevant  factors  are 
constant.  This  is  demonstrated  in  the  economy  when  some  firms  succeed  where  others 
fail  in  essentially  identical  circumstances  except  for  a change  in  management. 

A comparative  technique  was  used  to  estimate  revenues  and  profits  for  the  various 
levels  of  development  represented  by  the  four  change  alternatives  for  Mt.  Magazine. 
Queen  Wilhelmina  State  Park  was  used  as  the  comparative  base.  That  is,  the  historical 
data  relating  to  revenues  and  profits  from  this  developed  state  park  served  as  the 
reference  point  from  which  adjustments  were  made  to  predict  the  financial  performance 
of  Mt.  Magazine.  Queen  Wilhelmina  was  selected  for  this  role  because  of  the  many 
similarities  with  the  proposed  development  of  Mt.  Magazine:  1)  both  lack  a "water- 

attraction,"  2)  they  are  similarly  removed  from  urban  areas,  3)  each  are  "mountaintop 
resorts",  and  4)  both  are  in  the  Ouachita  Mountains  of  west  central  Arkansas.  The  years 
1987  and  1988  were  used  as  the  time  period  for  comparison  because  these  years 
represented  relatively  stable  economic  times.  In  particular,  the  financial  data  from  the 
years  1990  and  1991  were  not  used  because  these  represented  a period  of  perceived 
recession  in  the  national  economy  that  could  adversely  impact  on  the  base  values  which 
in  turn  would  understate  the  predicted  values  for  "normal"  times. 

The  data  for  Queen  Wilhelmina  show  that  for  the  years  1987  and  1988,  the 
average  yearly  lodge  revenue  was  $9,732  per  available  room.  The  average  annual  non- 
lodge revenue  was  $14,268  per  available  room.  The  data  also  show  that  net  accounting 
profit  (as  reported  by  the  Arkansas  Department  of  Parks  and  Tourism)  averaged  35 
percent  of  total  revenue  for  Queen  Wilhelmina  State  Park  for  the  years  1987  and  1988. 
With  these  averages  as  the  comparative  bases,  Table  E.26  has  been  created  to  present 
four  different  financial  estimates  for  each  of  the  four  development  alternatives  for  Mt. 
Magazine. 

Although  each  of  the  alternatives  presented  a size  range  for  the  accommodations, 
a mean  of  each  of  these  was  used  to  estimate  the  values  in  Table  E.26.  Accordingly,  the 
number  of  "rooms"  available  was  estimated  at  37,  47,  58,  and  90  for  Alternatives  B,  C, 
D,  and  E,  respectively. 

Notice  that  the  financial  estimates  for  Alternative  C actually  decline  compared  to 
Alternative  B.  Even  though  Alternative  C will  be  more  "developed"  in  terms  of  the  total 
number  of  accommodations  available,  some  of  these  accomodations  will  consist  of  "group 
accommodations"  and  a downward  adjustment  was  therefore  deemed  appropriate  since 
it  was  assumed  that  these  renters  would  be  less  inclined  to  spend  money  not  only  on  their 
accommodations  but  also  for  other  goods  and  services. 

No  attempt  was  made  to  adjust  for  the  time  value  difference  in  the  dollar  terms 
since  these  estimates  were  considered  too  rough  for  such  "fine-tuning."  It  should  be 
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pointed  out  that  reported  net  profit  for  1987  varied  from  a low  of  26  percent  to  a high 
of  43  percent  for  the  four  state  "lodge"  parks,  and  that  the  same  measurement  of  profit 
varied  from  a low  of  negative  123  percent  to  a high  of  57  percent  for  monthly  values. 
Given  these  ranges,  time  value  adjustments  were  considered  inappropriate.  Although 
many  caveats  accompany  the  estimates  presented  in  Table  E.26,  these  values  are  believed 
to  be  useful  guideposts  for  the  purpose  of  comparing  the  alternatives  presented  in  this 
report. 
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APPENDIX  E:  Part  III 

Table  E-26.  Estimated  annual  revenues  and  profits  associated  with  Alternatives  B through  E 
of  the  Mt.  Magazine  EIS  Project. 


Alternative 

B 

Alternative 

C* 

Alternative 

D 

Alternative 

E 

Estimated  Yearly 
Cabin  & Lodge 
Rental  Revenue 

$370,000 

$343,000 

$564,000 

$876,000 

Estimated  Yearly 
Revenue  from 
Other  Sources 

$528,000 

$503,000 

$828,000 

$1,284,000 

Total  Estimated 
Yearly  Revenue** 

$898,000 

$846,000 

$1,392,000 

$2,160,000 

Estimated  Yearly 
Net  Accounting 
Profit** 

$314,000 

$296,000 

$487,000 

$756,000 

Note:  All  estimates  are  based  on  average  room  associated  revenue  of  Queen  Wilhelmina  for  the 
years  1987  and  1988. 

* A reduction  factor  of  .75  was  employed  with  Alternative  C because  of  the  "group 
accommondations"  that  would  be  associated  with  lower  spending  levels. 

**  Total  yearly  revenue  and  net  accounting  profit  based  on  revenue  generating  facilities  only 
(e.g.,  lodge,  cabins,  restaurant,  concessions).  O&M  costs  for  non-revenue  generating 
facilities  not  included  in  the  revenue  and  profit  estimates. 


APPENDIX  F: 


Engineering 

Part  I - Engineering  Cost-Estimation  Methodology 
Part  II  - Supporting  Correspondence  for  Cost  Estimates 
Part  III  - Detailed  First  and  Annual  Costs 
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APPENDIX  F: 

Part  I - Engineering  Cost  Estimating  Methodology 

Five  separate  alternatives  were  evaluated  for  Mt.  Magazine  as  a part  of  this  DEIS. 
The  development  components  of  each  alternative  are  described  in  Chapter  2.0.  With  the 
exception  of  Alternative  A,  which  is  the  No  Action,  No  Change  Alternative,  each 
alternative  would  include  cost  related  modifications.  All  of  the  alternatives  will  result 
in  ongoing  annual  costs. 

First  costs,  or  construction  related  costs,  include  allocations  for  work  items  such 
as  a water  line  to  Mt.  Magazine;  water  storage  and  distribution  facilities;  sewage 
collection,  treatment  and  disposal  facilities;  electric  lines;  roads;  parking  areas;  structures 
(such  as  lodges,  cabins,  maintenance  buildings,  employee  residences,  pavilions,  and  bath 
houses);  remote  sanitary  facilities;  campgrounds  and  picnic  areas;  campground 
improvements;  amphitheaters;  sanitary  stations;  trails;  and  tools.  Annual  costs  include 
personnel;  water,  electric,  and  telephone  services;  vehicle  expenses;  insurance;  and 
general  and  miscellaneous  expenses. 

Although  the  Arkansas  Department  of  Parks  and  Tourism  will  most  likely  phase 
the  construction  work,  the  cost  estimates  for  the  construction  work  are  presented  as  if  the 
improvements  were  constructed  at  the  same  time.  The  operation  and  maintenance  costs 
are  also  estimated  as  if  all  of  the  proposed  park  facilities  were  constructed 
simultaneously.  In  addition,  all  of  the  cost  estimates,  both  initial  capital  costs  and 
operation  and  maintenance  costs,  are  developed  assuming  full  development  within  each 
alternative.  For  instance,  although  Alternative  D calls  for  a 40-60  room  lodge  and  5-15 
cabins,  the  cost  estimates  for  Alternative  D were  developed  assuming  a 60  room  lodge 
and  15  cabins.  This  cost  estimating  approach  is  not  meant  to.  imply  that  full  development 
is  advocated,  but  provides  the  maximum  cost  for  each  development  alternative.  The  cost 
estimates  were  developed  such  that  they  would  include  all  development  that  could  take 
place  within  any  alternative. 

One  potential  development  scenario  is  given  as  follows: 

Phase  1 Construct  water  line  and  appurtenances. 

Year  2 Construct  the  visitor  information  center,  30  camp  units,  one  bath 

house,  one  residence,  maintenance  building,  and  associated  access 
and  utilities. 

Year  3 Construct  the  lodge  and  associated  access  and  utilities. 

Year  4 Construct  one  pavilion  and  additional  picnic  sites  at  the  East  End 

Picnic  Area.  Complete  the  parking  area  and  add  the  swimming 
pool  at  the  lodge.  Construct  a residence,  cabins,  and  trail. 

Year  5 Construct  a bath  house,  access,  and  utilities  at  the  quarry  camp 

area.  Construct  one  pavilion  and  additional  picnic  sites  at  the 
Greenfield  Picnic  Area.  Construct  a residence  and  cabins,  and 
rehabilitate  four  overlooks. 

Year  6 Construct  a residence,  cabin,  19th  century  homestead,  and  trails, 

and  rehabilitate  four  overlooks. 
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All  initial  capital  costs  and  operation  and  maintenance  costs  are  expressed  in  1991 
dollars.  If  park  improvements  are  constructed  over  time,  the  costs  for  these 
improvements  can  be  expected  to  change  in  accordance  with  changes  in  inflation.  The 
basis  for  estimating  each  of  these  first  and  annual  costs  are  discussed  below. 

First  Costs 

Provision  of  a dependable  source  of  water  for  domestic  and  fire  protection 
purposes  is  essential  for  each  alternative  except  Alternative  A.  The  U.S.  Forest  Service 
conducted  a study  in  1981  that  evaluated  potential  sources  of  water  supply  for  Mt. 
Magazine  and  potential  water  line  rights-of-way  to  Mt.  Magazine  (Graham  1981).  The 
study  recommended  that  the  source  of  supply  be  secured  from  the  town  of  Blue 
Mountain.  Blue  Mountain  purchases  its  water  from  the  town  of  Magazine,  which  in  turn 
purchases  its  water  from  the  City  of  Booneville. 

Both  the  towns  of  Magazine  and  Blue  Mountain  have  indicated  verbally  that  they 
would  be  willing  to  supply  water  sufficient  to  serve  Mt.  Magazine,  if  the  City  of 
Booneville  would  agree  to  provide  them  with  enough  water  to  meet  the  needs  of  Mt. 
Magazine.  Booneville  is  willing  to  provide  Mt.  Magazine  up  to  30,000  gallons  per  day 
(see  correspondence  from  the  City  of  Booneville  in  Part  II),  which  is  the  amount  of  water 
estimated  to  be  needed  under  Alternative  E. 

The  U.S.  Forest  Service  water  supply  study  evaluated  several  water  line  routes 
to  Mt.  Magazine  and  recommended  a route  on  the  west  end  of  Mt.  Magazine  across  an 
area  known  as  Huckleberry  Flats,  and  across  the  top  of  the  west  end  of  Mt.  Magazine 
itself.  However,  after  the  study  was  completed,  additional  information  was  collected 
concerning  scientific  and  natural  resource  aspects  of  Mt.  Magazine. 

The  water  line,  storage  tank,  and  last  booster  stations  are  proposed  to  be 
constructed  along  the  existing  power  line  right-of-way  on  the  south  side  of  Mt. 
Magazine.  The  line  to  Mt.  Magazine  would  interconnect  with  an  existing  4-inch  line 
along  Highway  10.  A 4-inch  PVC  line  would  be  constructed  from  the  point  of 
interconnection  to  approximate  elevation  700  ft  where  the  water  tank  and  first  booster 
station  would  be  constructed.  The  tank  and  booster  station  would  be  accessible  from  the 
right-of-way  and  from  Forest  Development  Road  1678. 

To  help  minimize  leakage  and  enhance  service  reliability,  4-inch  ductile  iron  pipe 
would  be  utilized  from  the  tank  and  first  booster  station  to  the  last  booster  station  at  the 
top  of  Mt.  Magazine.  To  improve  booster  station  reliability,  each  station  would  have 
two  pumps,  each  capable  of  pumping  the  desired  amount  of  water.  Also,  about  85,000 
gallons  of  water  storage  is  proposed.  This  amount  of  storage  is  more  than  two  days  of 
storage  for  the  most  consumptive  alternative  (i.e.,  Alternative  E). 

The  second  booster  station  would  be  constructed  at  approximate  elevation  1,180 
ft  and  would  be  accessible  along  the  right-of-way  from  the  bottom  of  the  Mountain.  The 
third  booster  station  would  be  constructed  at  approximate  elevation  1,880  ft  and  would 
be  accessible  from  an  access  road.  The  fourth  booster  station  would  be  constructed  at 
approximate  elevation  2,580  ft  and  would  be  accessible  from  an  access  road.  Although 
other  water  line  routes  are  available,  the  proposed  route  was  selected  for  several  reasons. 
The  selected  route  has  less  first  costs  than  the  route  evaluated  on  the  west  end  of  the 
Mountain;  is  the  more  direct  of  the  two  routes;  electricity  exists  in  the  selected  route;  and 
this  route  does  not  provide  new  and  improved  access  to  the  west  end  of  the  Mountain. 


Additionally,  by  utilizing  the  existing  utility  corridor  for  the  water  line,  the  number  of 
intrusions  in  the  Special  Interest  Area  are  minimized. 

A quantity  take-off  was  made  for  the  water  line  construction  work  and  unit  cost 
and  lump  sum  cost  estimates  were  made  for  each  item.  Total  estimated  water  line  costs 
including  engineering,  contingencies,  and  land  rights  are  shown  Appendix  F,  Part  III. 

For  each  alternative  that  includes  a lodge,  two  separate  lodge  locations  were 
evaluated.  Certain  common  costs  for  each  location  would  be  required.  These  common 
costs  include  water  lines,  roadways,  power  lines,  and  sewage  lines.  According  to 
conversations  with  the  local  telephone  company,  no  reimbursable  construction  costs 
probably  would  be  incurred  to  extend  phone  service  lines  to  proposed  park 
improvements.  Common  cost  estimates,  including  engineering  and  contingencies,  are 
shown  in  Appendix  F,  Part  III. 

Estimated  park  improvement  costs  and  sewage  treatment  costs  are  shown  in 
Appendix  F,  Part  III  for  each  alternative,  along  with  a cost  estimate  for  an  initial  tools 
inventory  for  each  alternative.  Park  improvements,  sewage  treatment  requirements  and 
the  estimated  tools  inventory  vary  for  each  alternative.  The  tools  inventory  includes 
tractors,  bush  hogs,  lawnmowers,  weedeaters,  chain  saws,  and  hand  tools. 

Annual  Costs 

An  estimate  of  the  current  annual  costs  for  Alternative  A was  provided  by  the 
U.S.  Forest  Service  (see  correspondence  from  the  U.S. Forest  Service  in  Appendix  F, 
Part  II).  Estimates  of  annual  costs  for  all  other  alternatives  are  shown  in  Appendix  F, 
Part  III.  Annual  costs  include  personnel,  water,  electricity,  vehicles,  telephone,  general 
and  miscellaneous,  and  insurance. 

An  estimate  of  personnel  required  to  operate  and  maintain  each  alternative  was 
developed  in  conjunction  with  Arkansas  Department  of  Parks  and  Tourism,  State  Parks 
Division  utilizing  Arkansas  Department  of  Parks  and  Tourism  position  descriptions. 
Personnel  requirements  at  similar  facilities  were  used  as  a guide  in  estimating 
requirements  for  the  various  Mt.  Magazine  alternatives.  Mid-level  pay  was  assumed  for 
each  position  and  a 27  percent  payroll  loading  was  added.  An  allowance  for  part-time 
or  seasonal  personnel  was  included  for  each  alternative,  including  a 12  percent  payroll 
loading. 

Water  and  electric  use  was  estimated  for  each  alternative.  Water  costs  were 
calculated  according  to  Blue  Mountain’s  current  water  rates  while  electric  costs  were 
calculated  according  to  the  Arkansas  Valley  Electric  Cooperative’s  current  rates.  All 
energy  usage  was  assumed  to  provided  by  electricity  since  there  are  no  local  gas 
distribution  company  lines  readily  available. 

Vehicle  costs  include  an  allocation  for  both  the  vehicle’s  initial  cost  and  annual 
operation  and  maintenance  costs.  Vehicle  requirements  were  estimated  in  conjunction 
with  Arkansas  Department  of  Parks  and  Tourism  personnel.  Arkansas  Department  of 
Parks  and  Tourism  vehicle  costs  and  historical  operational  costs  were  also  utilized.  A 
five  year  life  for  all  vehicles  was  assumed. 

Telephone,  general  and  miscellaneous,  and  building  and  contents  insurance  costs 
were  estimated  based  on  costs  at  similar  Arkansas  Department  of  Parks  and  Tourism 
facilities.  General  and  miscellaneous  costs  include  carpentry,  plumbing,  electrical, 
painting,  building  and  grounds  work,  recreational  and  educational  supplies,  linens, 
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kitchen,  janitorial,  office  supplies,  solid  waste  disposal,  postage,  printing  and  advertising, 
and  clothing/uniforms. 

Annual  costs  do  not  include  purchases  for  resale  including  food,  beverages, 
vending  machines,  or  gift  shop  items.  The  annual  costs  do  not  include  adjustments  for 
income  from  the  lodge  and  cabin  rentals,  restaurant,  camping,  gift  shop  and  other 
miscellaneous  items. 


APPENDIX  F: 


United  States 
Department  of 
Agriculture 


Part  II  - Supporting  Correspondence  for  Cost  Estimates 

Forest  Ozark-St.  Francis  P.0.  Box  511- 

Service  National  Forests  Paris,  AR  72855-0511 

501-963-3076 


Reply  to:  1950 
Date:  March  8,  199^1 


Stuart  Noland 
5210  Sherwood  Rd. 

Little  Rock,  AR  72207 

Dear  Stewart: 

You  recently  inquired  concerning  our  current  operating  costs  for 
Mt.  Magazine,  to  be  used  in  the  EIS  analysis.  Since  our  recreation,  law 
enforcement,  trails,  clerical,  and  vehicle  budgets  are  not  separated  by  the 
areas  we  manage  on  the  Magazine  Ranger  District,  the  figures  below  are  a 
best  estimate. 


sewage  pumping  570 
mowing  weedeating  2800 
weekend  cleanup  I65O 
landfill  charges  100 
building  maintenance  supplies  (includes  vandalism)  1000 
road  maintenance  1000 
signs  .350 
brochures,  postage  500 
vehicle  mileage  75 2 
vehicle  replacement  1581 
trail  maintenance  (labor  and  supplies)  2000 
cleaning,  maintenance  (labor  and  supplies)  4590 
tree  trimming  (labor  and  supplies)  535 
garbage  can  maintenance  (bear  damage,  vandalism)  800 
bulletin  boards  upkeep  940 
law  enforcement  3360 
cooperative  law  enforcement  300 
visitor  information  (receptionist)  1350 
fire  protection  836 
resource  management  (controlled  burning,  etc)  1000 
planning,  budgeting  and  supervision  overhead  2815 

TOTAL  $ 28 , 829 
(or  approximately  30,000) 


Feel  free  to  call  if  you  have  any  questions  concerning  these  estimates  of 
expenditures . 


Stewart  Noland,  P.E. 

CONSULTING  ENGINEER 

5210  Sherwood  Road  • Little  Rock,  Arkansas  72207 
(501)  661-9228 


March  6,  1991 


Booneville  Water  and  Sewer  System 
c/o  Keith  Olsen 
P.O.  Box  237 
Booneville,  AR  72927 

Re:  Mount  Magazine  Environmental  Impact  Statement 

Dear  Mr.  Olsen: 

I am  assisting  FTN  Associates  in  preparing  an  Environmental 
Impact  Statement  for  proposed  park  developments  on  Mount 
Magazine.  Several  development  alternatives  are  being 
evaluated. 

Water  supply  will  be  required  for  some  of  the  alternatives. 
The  most  likely  source  of  water  for  Mount  Magazine, 
according  to  a previously  conducted  study  for  the  Ozark 
National  Forest,  is  from  the  Blue  Mountain  Water  System. 
Blue  Mountain  purchases  its  water  from  Magazine,  which 
purchases  its  water  from  Booneville.  Both  Blue  Mountain  and 
Magazine  have  indicated  a willingness  to  transmit/sell  water 
to  Mount  Magazine  assuming  Booneville  is  willing  to  supply 
the  water  to  Mount  Magazine.  The  amount  of  water  that  may 
be  needed  by  Mount  Magazine  could  reach  a maximum  of  30,000 
gallons  per  day  (GPD) . 

Therefore,  please  provide  the  following  information 
concerning  Booneville' s ability  and  willingness  to  supply 
water  to  Mount  Magazine. 

1.  The  existing  Booneville  water  supply  source(s), 
its  firm  yield,  and  Booneville' s treatment 
capacity 

2.  Whether  Booneville  has  plans  to  increase  its 
source  of  water  supply  and/or  water  treatment 
capacity 

3 . Current  average  daily  and  peak  water  supply 
demands  on  Booneville's  system 

4.  Except  Mount  Magazine,  any  additional  potential 
customers  for  Booneville  water 


5.  Whether  Booneville  is  willing  to  provide  up  to 
30,000  GPD  to  Mount  Magazine  and  for  how  long 

6.  Booneville 's  current  wholesale  water  rates 

7.  If  Booneville  anticipates  a change  in  wholesale 
water  rates,  when  the  change  is  anticipated  to  be 
effective  and  what  the  anticipated  magnitude  is  of 
the  change 


If  you  wish  to  add  any  additional  comments  concerning  this 
inquiry,  feel  free  to  do  so.  I thank  you  for  your  attention 
to  this  matter,  and  would  appreciate  your  response  by  March 
15.  Should  you  have  any  questions  concerning  this  letter, 
please  contact  me. 


Yours  truly, 


Stewart  Noland 


cc:  Lisa  Gandy 
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City  of  Booneville,  Arkansas 

City  Hall,  56  West  2nd  Street 
Booneville,  Arkansas  12921 

Brian  Mueller 
Mayor 


MELINDA  SMITH 
Clerk-Treasurer 

PAUL  DANIELSON 
City  Attorney 


July  12,  1991 


Mr.  Stewart  Noland 
Consulting  Engineer 
5210  Sherwood  Road 
Little  Rock  Ar  72207 

Re:  Mount  Magazine  Enviromental  Impact  Statement 
Dear  M.  Noland, 

I am  providing  you  the  following  information  pursuant  to  your 
inquiry  of  March  6,  1991. 

1.  The  existing  Booneville  Water  supply  source (s)  firm  yield 
is  four  (4)  million  gallons  per  day.  Booneville' s treatment  capacity 
is  three  (3)  million  gallons  per  day. 

2.  Booneville  has  no  plans  at  the  present  to  increase  its 
source  of  water  supply  and/or  water  treatment  capacity. 

3.  The  current  average  daily  and  peak  water  supply  demands 
on  Booneville' s water  system  is  1.2  million  gallons  per  day. 

4.  Additional  potential  customers  for  Booneville  Water  at 
this  time  are  the  Sugar  Grove  Water  Association. 

vi 

5.  Booneville  is  willing  to  provide  up  to  30,000  gallons 
per  day  to  Mt.  Magazine. 

6.  Booneville 's  current  wholesale  water  rates  are  as  follows: 

1.05  per  thousand  gallons 

7.  We  anticipate  no  changes  in  the  wholesale  water  rates  at 
this  time. 

If  I can  be  of  further  assistance  to  you,  do  not  hesitate  to 
contact  me. 


cc : 


Booneville  Water  Department 


CITY  COUNCIL  MEETING 
MARCH  18,  1991 

The  City  Council  of  the  City  of  Booneville  met  in 
their  regular  session  in  City  Hall  at  5:00  p.m. , March  18,  1991. 

Mayor  Mueller  called  the  meeting  to  order.  CLerk  Smith 
called  the  roll  with  the  following  Aldermen  present,  Cauthron, 
Wilson,  Taylor,  Lovett,  Dunn  and  Springer. 

Alderman  Dunn  made  the  motion  the  minutes  of  the  Feb- 
ruary meeting  be  approved  as  presented.  Alderman  Taylor  seconded 
the  motion.  The  affirmative  vote  was  unanimous. 

Mr.  Keith  Olsen  spoke  on  two  items  for  the  Water  Dept. 

The  Water  Dept,  wants  to  sell  water  to  the  Sugar  Grove  community 
provided  the  community  can  form  a water  association.  Mr.  Olsen 
also  stated  the  Water  Dept,  wants  to  increase  the  amount  of  water 
being  sold  to  Magazine  by  30,000  gallons  per  day.  Magazine,  in 
turn,  could  sell  to  Blue  Mountain.  Blue  Mountain  could  then  sell 
to  Mt . Magazine  if  they  chose  to.  Alderman  Dunn  asked  if  Booneville 
had  the  extra  resources  to  sell  extra  water  without  causing  any 
hardship  to  the  City  of  Booneville.  Mr.  Olsen  stated  that  Boone- 
ville was  no  using  even  half  of  its  capacity  per  day  as  they 
produce  over  3,000,000  gallons  per  day  and  the  usage  is  only 
800,000  gallons  per  day.  Mr.  Olsen  said  the  Water  Commission 
backed  the  two  proposals  and  this  would  pose  no  extra  expense  to 
the  City  of  Booneville.  Alderman  Dunn  made  the  motion  to  approve 
the  sell  to  both  areas  and  Alderman  Springer  seconded  the  motion. 

A roll  call  vote  was  taken  with  all  Aldermen  present  voting  yes. 


Stewart  Noland,  P.E 


CONSULTING  ENGINEER 


5210  Sherwood  Road  • Little  Rock,  Arkansas  72207 
(501)  661-9228 


February  22,  1991 


Mr.  Mike  Core 

Arkansas  Department  of  Pollution  Control  and  Ecology 
P.O.  Box  8913 

Little  Rock,  AR  72219-8913 
Dear  Mike: 

I am  assisting  FTN  Associates  in  preparing  an  Environmental 
Impact  Statement  for  proposed  park  developments  on  Mount 
Magazine  in  Logan  County,  Arkansas.  Several  development 
alternatives  are  being  evaluated. 

Sewage  treatment  and  disposal  will  be  required  for  some  of 
the  alternatives.  It  is  anticipated  that  a package  sewage 
treatment  plant  will  be  utilized  to  minimize  the  amount  of 
land  needed  for  sewage  treatment.  Three  possible  locations 
for  the  sewage  treatment  facilities  are  shown  on  the 
attached  map.  One  location  would  discharge  to  Big  Shoal 
Creek  (Bear  Hollow) , a tributary  of  Lake  Dardanelle,  while 
the  other  two  would  discharge  to  tributaries  of  Rock  Creek, 
a tributary  of  the  Petit  Jean  River.  The  estimated 
discharge  flows  could  range  from  10,000  - 30,000  gallons  per 
day. 

Please  review  this  preliminary  information  and  advise  me  of 
what  "the  anticipated  discharge  requirements  would  be. 

I appreciate  your  attention  to  this  matter.  Should  you  have 
any  questions  concerning  this  letter,  please  contact  me. 


Yours  truly 


Stewart  Noland 


cc 


Lisa  Gandy 


Attachments 
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STATE  OF  ARKANSAS 

DEPARTMENT  OF  POLLUTION  CONTROL  AND  ECOLOGY 

8001  NATIONAL  DRIVE,  P.O.  BOX  8913 
LITTLE  ROCK,  ARKANSAS  72219-8913 
PHONE:  (501)  562-7444 
FAX:  (501)  562-4632 


March  1,  1991 


Mr.  Stewart  Nolan,  P.E. 

5210  Sherwood  Road 
Little  Rock,  AR  72207 

RE:  Proposed  Park  on  Magazine  Mountain 

Dear  Mr.  Nolan: 

This  is  to  advise  you  that  effluent  limits  have  been  established 
as  follows  for  the  proposed  discharge: 

May-October  25/30/5 

November-April  30/30 

For  CBOD(5) /TSS/NH3-N 

Additionally,  bacterial  limits  of  1000/100  ml  will  apply. 

Should  you  have  any  questions,  please  contact  me  at  570-2169. 


Sincerely 


Michael  L.  Core 
Engineer  ^Supervisor 
NPDES  Branch 


MLC: Iks 


Stewart  Noland,  P.E 


CONSULTING  ENGINEER 


5210  Sherwood  Road  • Little  Rock,  Arkansas  72207 
(501)  661-9228 


February  22,  1991 


Mr.  Robert  Hart 
Arkansas  Department  of  Health 
4815  West  Markham 
Little  Rock,  AR  72201 

Re:  Mount  Magazine  Environmental  Impact  Statement 

Dear  Robert: 

I am  assisting  FTN  Associates  in  preparing  an  Environmental 
Impact  Statement  for  proposed  park  developments  on  Mount  Magazine 
in  Logan  County,  Arkansas.  Several  development  alternatives  are 
being  evaluated. 

Sewage  treatment  and  disposal  will  be  required  for  some  of  the 
alternatives.  It  is  anticipated  that  a package  sewage  treatment 
plant  will  be  utilized  to  minimize  the  amount  of  land  needed  for 
sewage  treatment.  Subject  to  confirmation  by  the  Arkansas 

Department  of  Pollution  Control  and  Ecology,  the  plant  will  be 
designed  to  meet  10  mg/1  BOD/15  mg/1  TSS  effluent  limits,  and 
include  provisions  for  disinfection.  Three  possible  locations 
for  the  sewage  treatment  facilities  are  shown  on  the  attached 
map.  One  location  would  discharge  to  Big  Shoal  Creek  (Bear 
Hollow) , a tributary  of  Lake  Dardanelle,  while  the  other  two 
would  discharge  to  tributaries  of  Rock  Creek,  a tributary  of  the 
Petit  Jean  River.  The  estimated  discharge  flows  could  range  from 
10,000  - 30,000  gallons  per  day. 

Please  review  this  preliminary  information  and  advise  me  of  any 
additional  requirements  or  considerations  that  the  -Health 
Department  may  have  in  respect  of  sewage  treatment  and  disposal 
on  Mount  Magazine. 

I appreciate  your  attention  to  this  matter.  Should  you  have  any 
questions  concerning  this  letter,  please  contact  me. 


Yours  truly 


Stewart  Noland 


cc:  Lisa  Gandy 

Attachment 
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GOVERNOR 


ArAcmsa*  DEPARTMENT  OF  HEALTH 

4815  WEST  MARKHAM  STREET  • LITTLE  ROCK,  ARKANSAS  72205 
TELEPHONE  AC  501  661-2000 

M.  JOYCELYN  ELDERS,  M.D. 

DIRECTOR 


May  22,  1991 


Mr.  Stewart  Noland,  P.E. 

5210  Sherwood  Road 

Little  Rock,  Arkansas  72207 


RE:  Mount  Magazine  Environmental  Impact  Statement 

Logan  County,  AR 

Dear  Mr.  Noland: 


The  report  submitted  for  the  project  referenced  above  has  been  reviewed  by 
this  office  and  we  concur  with  the  proposal  in  general  with  the  following 
provisions . 


The  easternmost  proposed  site  that  discharges  to  Bear  Hollow  is  the  preferred 
discharge  route  in  that  no  residences  appear  to  be  affected  by  the  proposed 
discharge . 

The  material  is  being  retained  for  our  files. 


Sincerely, 


Robert  Hart,  P.E. 
Chief  Engineer 
Division  of  Enaineeri 
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Part  III  - Detailed  First  and  Annual  Costs 

Water  Line  Construction  Costs 


Item 

Unit 

Unit 

Ouantitv  Cost 

Amount 

1. 

4 Mx4 " tapping  sleeve  with 
gate  valve  and  box 

EA 

1 $ 800 

$ 800 

2. 

4"  PVC  waterline  to  tank 

LF 

5,000  6 

30,000 

3. 

Approx.  17'dia.  x 32'  high  water 
storage  tank  with  appurtenances 

LS 

71,555 

4. 

Blue  Mountain  pump  station 

EA 

1 

63 ,339 

5. 

Mount  Magazine  pump  station 

EA 

4 

340,543 

6 . 

85,000  gallon  concrete  water 
storage  tank  on  Mount  Magazine 

EA 

98,020 

7. 

4"  DIP  waterline  to  Mount  Magazine 

LF 

8,000  40 

320,000 

8. 

6"  PVC  waterline  on  Mount  Magazine 

LF 

4,300  7.50 

32,250 

9 . 

Rock  excavation 

CY 

3,000  30 

90,000 

10. 

Bedding  material 

CY 

2,500  5 

12,500 

11. 

Locator  tape 

LF 

9,300  0.50 

4 , 650 

12  . 

6"  gate  valve  and  box 

EA 

4 550 

2 ,200 

13  . 

4"  gate  valve  and  box 

EA 

8 400 

3,200 

14. 

2"  blow-off  assembly 

EA 

4 350 

1,400 

15. 

Combination  air  release  valve 

EA 

6 350 

2,100 

16. 

Master  meter  vault 

EA 

1 

12,000 

17  . 

Cast  iron  fittings 

LB 

5,000  1 

5,000 

18. 

Control  cable 

LF 

12,300  0.50 

6,150 

19. 

Mobilization/demobilization 

LS 

53,995 

20. 

Waterline  access  road 

LS 

Subtotal 

184.400 

$1,334,102 

Professional  fees 

140,080 

Contingency 

Subtotal 

147 .418 

$1,621,600 

Land  Rights 

5.000 

Total 

$1,626,600 
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Common  Costs  for  Oricrinal 

Lodcre  Location 

Item 

Unit  Ouantitv 

Unit 

Cost 

Amount 

1. 

6"  waterline  to  lodge,  cabins,  LF 

visitor  information  center,  employee 
residences,  maintenance  building 

11,700  $ 7 

.50 

$ 

87,750 

2. 

6"  gate  valve  and  box 

EA 

4 

550 

2,200 

3. 

2"  blow-off  assembly 

EA 

2 

350 

700 

4. 

Locator  tape 

LF 

11,700  0 

. 10 

1,170 

5. 

Cast  iron  fittings 

LB 

1,000 

1 

1,000 

6. 

20'  roadway  100 

' STA.  4.5  4, 

500 

20,250 

7. 

Powerline  to  Mt.  Magazine,  booster 
stations 

LF 

15,900 

5 

79,500 

8. 

Powerline  to  lodge,  visitor 
information  center,  residences, 
cabins  (some  reconductor) 

LF 

13,000 

3 

39,000 

9. 

Sewage  effluent  line 
to  elevation  1600 

LF 

3 , 000 

20 

60,000 

• 

o 

H 

Sewage  force  main  from  cabins  and 
lodge  to  sewage  treatment  plant 

LF 

3,000 

6 

18,000 

11. 

Sewage  force  main  from  visitor 
information  center  and  residences 
to  sewage  treatment  plant 

LF 

10,500 

6 

63,000 

12. 

Fire  hydrants 

EA 

12 

800 

9.600 

Subtotal 

$ 

382,170 

Professional 

fees 

45,860 

Contingency 

42.800 

Total 

$ 

470,830 
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Common  Costs  for  Bear  Hollow  Lodge  Location 

Unit 


Item 

Unit 

Ouantitv 

Cost 

Amount 

1. 

6"  waterline 

LF 

16,700  $ 7 

.50 

$ 

125,250 

2. 

6"  gate  valve  and  box 

EA 

6 

550 

3,300 

3. 

2"  blow-off  assembly 

EA 

4 

350 

1,400 

4. 

Locator  tape 

LF 

16,700  0 

.10 

1,670 

5. 

Cast  iron  fittings 

LB 

1,500 

1 

1,500 

6 . 

10"  bore  and  encasement 

LF 

50 

50 

2,500 

7. 

20'  roadway  100 

' STA 

1 4, 

500 

4,500 

8. 

24'  roadway  100 

' STA 

2 5, 

300 

10,600 

9. 

Power line  to  Mt.  Magazine,  booster 
stations 

LF 

15,900 

5 

79,500 

10. 

Powerline  to  visitor  information  LF 

center,  residences  (some  reconductor) 

13,000 

3 

39,000 

11. 

Powerline  to  lodge,  cabins 

LF 

6,000 

5 

30,000 

12  . 

Sewage  effluent  line  to 
elevation  1600 

LF 

3,000 

20 

60,000 

13  . 

Sewage  force  main  from  cabins  and 
lodge  to  sewage  treatment  plant 

LF 

2,500 

6 

15,000 

14. 

Sewage  force  main  from  visitor 
information  center  and  residences 
to  sewage  treatment  plant 

LF 

5,500 

6 

33,000 

15. 

Fire  hydrants 

EA 

12 

800 

9.600 

Subtotal 

$ 

416,820 

Professional 

fees 

50,020 

Contingency 

46.680 

Total 


$ 513,520 


F- 1 7 


Alternative  B Park  Improvements  Construction  Costs 


Item 

Cost 

1.  Barrier  free,  unisex  compost  toilets  at  hang  gliding, 
rock  climbing,  and  quarry  horse  camp  areas 

$ 48,000 

2.  18-20  room  lodge  with  deck,  restaurant,  meeting  room, 

gift  shop,  laundry,  storage,  office,  reception  area,  lobby, 
and  restrooms  (16,240  sf ) ? with  parking  for  50  cars 

1,880,111 

3.  18  housekeeping  cabins  (1000  sf)  with  parking  for  2 cars 

1,808,000 

4.  Amphitheater  (40  people) 

10,000 

5.  Visitor  information  center  with  5 offices,  lab,  restroom, 
exhibit/display  area,  storage,  reception/sales  area 
(4700  sf) ; and  parking  for  20  cars 

474,444 

6.  Employee  residences  (2  near  lodge,  4 near  visitor  information  600,000 
center)  (1344  sf) , including  utilities  and  parking 


7.  One  2-bay  maintenance  building  (1500  sf)  with  fence  and 
yard,  located  near  visitor  information  center 

100,000 

8.  10,000  gallon  per  day  sewage  treatment  plant 

67,500 

9.  Simplex  sewage  pump  stations  (27  ea.) 

108 . 000 

Subtotal 

$5,096,055 

Professional  fees 

541,235 

Contingency 

563 . 730 

Total 

$6,201,020 
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Alternative  B Annual  Costs 


Item 


1.  Personnel  (superintendent,  assistant  superintendent,  $ 

ranger,  2 interpreters/resource  managers,  2 clerical  at 
visitor  information  center,  lodge  manager,  3 lodge  clerks, 

3 housekeepers,  3 park  aids,  restaurant  manager,  2 waitresses) 
including  an  allowance  of  $150,000  for  part  time  labor 

2.  Water  (291,570  gallons  per  month) 

3.  Electric  (142,830  KWH  per  month) 

4.  Sewage  treatment  plant  consumables 

5.  Vehicles  (3  - 1/2  ton  trucks,  2 ranger  cars,  1 van, 

1-2  1/2  ton  truck) 

6.  Telephone 

7.  General  and  miscellaneous  expenses 

8.  Building  and  contents  insurance  


Total  $ 


Cost 

627,500 

4,800 

98,160 

500 

34,820 

18,900 

69,000 

4,410 

858,090 
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Alternative  B Cost  Summary 

ORIGINAL  LODGE  LOCATION 

First  Cost 


1.  Water  Supply  to  Mount  Magazine 

$1,402,500 

2.  Common  to  Original  Lodge  Location 

470,830 

3 . Park  Improvements 

6,201,020 

4.  Tools  Inventory 

21.400 

Total 

Annual  Cost 

$8,095,750 

1.  Personnel 

627,500 

2 . Water 

4,800 

3 . Electric 

98,160 

4.  STP  Consumables 

500 

5.  Vehicles 

34,820 

6.  Telephone 

18,900 

7.  General  and  miscellaneous 

69,000 

8.  Insurance 

4.410 

Total 

$ 858,090 
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BEAR  HOLLOW  LODGE  LOCATION 

First  Cost 


1.  Water  Supply  to  Mount  Magazine 

$1,402, 500 

2.  Common  to  Bear  Hollow  Lodge  Location 

513 , 520 

3 . Park  Improvements 

6,201,020 

4 . Tools  Inventory 

21.400 

Total 

Annual  Cost 

$8,138,440 

1.  Personnel 

$ 627,500 

2 . Water 

4,800 

3 . Electric 

54,290 

4 . STP  Consumables 

500 

5.  Vehicles 

34,820 

6.  Telephone 

18,900 

7.  General  and  miscellaneous 

69,000 

8.  Insurance 

4.410 

Total 

$ 858,090 

F-21 


Alternative  C Park  Improvements  Construction  Costs 


Item 

Cost 

1. 

Barrier  free,  unisex  compost  toilets  at  hang  gliding, 
rock  climbing,  and  quarry  horse  camp  areas 

$ 

48,000 

2. 

18  - 20  room  lodge  with  deck,  restaurant,  meeting  room, 
gift  shop,  laundry,  storage,  office,  reception  area,  lobby, 
and  restrooms  (16,240  sf ) ; with  parking  for  50  cars 

880,111 

3 . 

18  housekeeping  cabins  (1000  sf)  with  parking  for  2 cars 

1, 

808,000 

4. 

Amphitheater  (40  people) 

10,000 

5. 

Visitor  information  center  with  5 offices,  lab,  restroom, 
exhibit/display  area,  storage,  reception/sales  area 
(4700  sf) ; and  parking  for  20  cars 

474,444 

6. 

Gate  house  (300  sf)  with  parking  for  2 cars 

30,500 

7. 

Pavilion  with  parking  for  20  cars 

54,444 

8. 

Employee  residences  (2  near  lodge,  4 near  visitor  information 
center)  (1344  sf ) , including  utilities  and  parking 

600,000 

9. 

One  2-bay  maintenance  building  (1500  sf)  with  fence  and 
yard,  located  near  visitor  information  center 

100,000 

10. 

20  camp  units  without  water  at  quarry  horse  camp,  including 
2100  feet  of  20  foot  wide  roadway 

194 , 500 

11  . 

10,000  gallon  per  day  sewage  treatment  plant 

67,500 

12  . 

Simplex  sewage  pump  stations  (28  ea.) 

112 . 000 

Subtotal 

$5, 

379,499 

Professional  fees 

571,131 

Contingency 

595.060 

Total 

$6 , 

545,690 
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Alternative  C Annual  Costs 


Item 


1.  Personnel  (superintendent,  assistant  superintendent,  $ 

ranger,  2 interpreters/resource  managers,  2 clerical  at 
visitor  information  center,  lodge  manager,  3 lodge  clerks, 

3 housekeepers,  4 park  aids,  restaurant  manager,  2 waitresses) 
including  an  allowance  of  $175,000  for  part  time  labor 

2.  Water  (322,140  gallons  per  month) 

3.  Electric  (144,165  KWH  per  month) 

4.  Sewage  treatment  plant  consumables 

5.  Vehicles  (3  - 1/2  ton  trucks,  2 ranger  cars,  1 van, 

1-2  1/2  ton  truck) 

6.  Telephone 

7.  General  and  miscellaneous  expenses 

8.  Building  and  contents  insurance  


Total  $ 


Cost 

675,780 

5,280 

99,390 

750 

34,820 

19,200 

72,000 

4,440 

911,660 
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Alternative  C Cost  Summary 

ORIGINAL  LODGE  LOCATION 

First  Cost 


1.  Water  Supply  to  Mount  Magazine 

$1,402,500 

2.  Common  to  Original  Lodge  Location 

470,830 

3 . Park  Improvements 

6,545,690 

4.  Tools  Inventory 

21,400 

Total 

Annual  Cost 

$8,440,420 

1.  Personnel 

675,780 

2 . Water 

5,280 

3.  Electric 

99,390 

4.  STP  Consumables 

750 

5,  Vehicles 

34,820 

6.  Telephone 

19,200 

7.  General  and  miscellaneous 

72,000 

8.  Insurance 

4 . 440 

Total 

$ 911,660 
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BEAR  HOLLOW  LODGE  LOCATION 

First  Cost 


1.  Water  Supply  to  Mount  Magazine 

$1,402,500 

2.  Common  to  Bear  Hollow  Lodge  Location 

513,520 

3 . Park  Improvements 

6,545,690 

4.  Tools  Inventory 

21.400 

Total 

Annual  Cost 

$8,483,110 

1.  Personnel 

$ 675,780 

2 . Water 

5,280 

3 . Electric 

99,390 

4 . STP  Consumables 

750 

5.  Vehicles 

34,820 

6.  Telephone 

19,200 

7.  General  and  miscellaneous 

72,000 

8 . Insurance 

4 , 440 

Total 

$ 911,660 
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Alternative  D Park  Improvements  Construction  Costs 


Item 


1.  Barrier  free,  unisex  compost  toilets  at  hang  gliding  $ 

and  rock  climbing  areas 

2.  40-60  room  lodge  with  deck,  restaurant,  2 meeting  rooms,  5 
covered  swimming  pool,  gift  shop,  laundry,  storage,  office, 
reception  area,  lobby,  restrooms  and  maintenance  (45,860  sf ) ; 
with  parking  for  100  cars 

3.  15  housekeeping  cabins  (1000  sf)  with  parking  for  2 cars  1 

4.  20  camp  units  with  water  at  quarry  horse  camp,  including 
2100  feet  of  20  foot  wide  roadway 

5.  Bath  house  at  Cameron  Bluff  and  quarry  horse  camp 

6.  13  picnic  sites  located  at  East  End  and  Greenfield 

7.  2 pavilions  with  restrooms  at  East  End  and  Greenfield 

8.  2 amphitheaters  (40  people  each) 

9.  Employee  residences  (2  near  lodge,  4 near  visitor  information 
center)  (1344  sf) , including  utilities  and  parking 

10.  One  3-bay  maintenance  building  (2100  sf)  with  fence  and 
yard,  located  near  visitor  information  center 

11.  Sanitary  station 

12.  Reconstructed  homestead  with  parking  for  20  cars 

13.  Rehabilitate  8 overlooks 

14.  Visitor  information  center  with  5 offices,  lab,  restroom, 
exhibit/display  area,  storage,  reception/sales  area 
(4700  sf) ; and  parking  for  20  cars 

15.  Trails  (15  miles)  


Subtotal  $ 8 
Professional  fees 
Contingency 


Cost 

32.000 

,198,200 

,506,667 

214,500 

221,780 

27,300 

280,000 

20.000 
600,000 

125,000 

15.000 

154.444 

40.000 

474.444 

30.000 
,939,335 

938,630 


Total 


987 ,800 
$10,865,765 
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Alternative  D Water,  Sewer,  and  Electric  Utility  Improvements 

Construction  Costs 


Unit 


Item 

Unit 

Ouantitv 

Cost 

Amount 

1. 

20,000  GPD  sewage  treatment  plant 

LS 

$ 90,000 

2. 

Simplex  sewage  pump  stations 

EA 

28 

$ 4,000 

112,000 

3 . 

Sewage  force  main  from  Cameron 
Bluff  bath  house  to  sewage 
treatment  plant  at: 

a.  Original  lodge  location 

LF 

3,000 

6 

18,000 

b.  Bear  Hollow  lodge  location 

LF 

7,500 

6 

45,000 

4. 

Powerline  to  Cameron  Bluff  bath 
house 

LF 

3,000 

3 

9,000 

5. 

Sewage  force  main  from  quarry 
horse  camp  bath  house  to  sewage 
treatment  plant  at: 

a.  Original  lodge  location 

LF 

9,500 

6 

57,000 

b.  Bear  Hollow  lodge  location 

LF 

5,000 

6 

30,000 

6 . 

Powerline  to  quarry  horse  camp 
bath  house  from: 

a.  Original  lodge  location 

LF 

9,500 

3 

28,500 

b.  Bear  Hollow  lodge  location 

LF 

5,000 

3 

15,000 

7. 

Sewage  force  main  to  Greenfield 
pavilion 

LF 

300 

6 

1,800 

8. 

Powerline  to  Greenfield  pavilion 

LF 

300 

3 

900 

9. 

Sewage  force  main  to  East  End 
pavilion 

LF 

8,200 

6 

49,200 

10. 

Powerline  to  East  End  pavilion 

LF 

8,200 

3 

24,600 

11. 

2"  waterline  to  Cameron  Bluff 

LF 

1,700 

5 

8,500 

12  . 

2"  gate  valve  and  box 

EA 

2 

200 

400 

13  . 

2"  blow-off  assembly 

EA 

1 

350 

350 

14. 

3"  waterline  to  quarry  horse  camp 

LF 

9,500 

6 

57,000 

15. 

3"  gate  valve  and  box 

EA 

2 

300 

600 

16. 

2"  blow-off  assembly 

EA 

1 

350 

350 

17  . 

2"  water  line  to  Greenfield 

LF 

300 

5 

1,500 

18  . 

2"  gate  valve  and  box 

EA 

1 

200 

200 

19. 

2"  blow-off  assembly 

EA 

1 

350 

350 
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20. 

6” 

bore  and  encasement 

LF 

50 

30 

1,500 

21. 

2" 

waterline  to  East  End 

LF 

8,200 

5 

41,000 

22. 

2" 

gate  valve  and  box 

EA 

2 

200 

400 

23. 

2" 

blow-off  assembly 

EA 

1 

350 

350 

. 

CM 

Fire  hydrants 

EA 

4 

800 

3.200 

Subtotal 

Original 

lodge 

location  $ 

506,700 

Subtotal 

Bear  Hollow  lodge  location 

493,200 

Professional  fees 

Original 

lodge 

location 

60,800 

Professional  fees  Bear  Hollow  lodge  location  59,180 


Contingency  Original  lodge  location 
Contingency  Bear  Hollow  lodge  location 
Total  Original  lodge  location 
Total  Bear  Hollow  lodge  location 


56,750 
55.240 
$ 624,250 

$ 607,620 
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Alternative  D Annual  Costs 


Item 


Cost 


1.  Personnel  (superintendent,  assistant  superintendent,  $ 911,230 

ranger,  3 interpreters/resource  managers,  2 clerical  at 
visitor  information  center,  lodge  manager,  3 lodge  clerks, 


5 housekeepers,  4 park  aids,  restaurant  manager,  cook, 

3 waitresses)  including  an  allowance  of  $250,000  for 
part  time  labor 

2.  Water  (625,890  gallons  per  month)  10,080 

3.  Electric  (228,425  KWH  per  month)  155,470 

4.  Sewage  treatment  plant  consumables  1,000 

5.  Vehicles  (3  - 1/2  ton  trucks,  3 ranger  cars,  1 van,  45,060 

1-2  1/2  ton  truck,  1-1  ton  pick-up) 

6.  Telephone  30,000 

7.  General  and  miscellaneous  expenses  82,000 

8.  Building  and  contents  insurance  7,340 

Total  $1,242,180 


Alternative  D Cost  Summary 


ORIGINAL  LODGE  LOCATION 

First  Cost 


1.  Water  Supply  to  Mount  Magazine 

2.  Common  to  Original  Lodge  Location 

3 . Park  Improvements 

4.  Water,  Sewer,  and  Electric  Utility  Improvements 

5.  Tools  Inventory 

Total 


$ 1,402,500 
470,830 
10,865,770 
624,250 

23 , 000 

$13,386,350 


Annual  Cost 


1.  Personnel 

2 . Water 

3 . Electric 

4 . STP  Consumables 

5.  Vehicles 

6.  Telephone 

7.  General  and  miscellaneous 

8.  Insurance 


$ 911,230 

10,080 
155,470 
1,000 
45,060 

30.000 

82.000 

7 , 340 

$1,242,180 


Total 
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BEAR  HOLLOW  LODGE  LOCATION 


First  Cost 


1.  Water  Supply  to  Mount  Magazine 

2.  Common  to  Bear  Hollow  Lodge  Location 

3 . Park  Improvements 

4.  Water,  Sewer,  and  Electric  Utility  Improvements 
4.  Tools  Inventory 

Total 


$ 1,402,500 
513,520 
10,865,770 
607,620 

23 , 000 

$13,412,410 


Annual  Cost 


1.  Personnel  $ 911,230 

2.  Water  10,080 

3.  Electric  155,470 

4.  STP  Consumables  1,000 

5.  Vehicles  45,060 

6.  Telephone  30,000 

7.  General  and  miscellaneous  82,000 

8 . Insurance  7,340 


$ 1,242,180 


Total 
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Alternative  E Park  Improvements  Construction  Costs 


Item 


1.  Restroom  at  hang  gliding  and  rock  climbing  areas  $ 

2.  60-90  room  lodge  with  deck,  restaurant,  3 meeting  rooms,  7 
covered  swimming  pool,  2 tennis  courts  with  lights,  gift 
shop,  laundry,  storage,  office,  reception  area,  lobby, 

3 restrooms  and  maintenance  (67,060  sf ) ; with  parking 
for  150  cars 

3.  20  housekeeping  cabins  (1000  sf)  with  parking  for  2 cars  2 

4.  20  camp  units  with  water  at  quarry  horse  camp,  including 
2100  feet  of  20  foot  wide  roadway,  and  20  camp  units  with 
water  at  Cameron  Bluff 

5.  Bath  house  at  Cameron  Bluff  and  quarry  horse  camp 

6.  18  picnic  sites  located  at  East  End  and  Greenfield 

7.  3 pavilions  with  restrooms  at  East  End,  Greenfield, 
and  quarry  horse  camp 

8.  2 amphitheaters  (40  people  each) 

9.  Employee  residences  (2  near  lodge,  4 near  visitor  information 
center)  (1344  sf ) , including  utilities  and  parking 

10.  One  3-bay  maintenance  building  (2100  sf)  with  fence  and 
yard,  located  near  visitor  information 

11.  Sanitary  station 

12.  Reconstructed  homestead  with  parking  for  20  cars 

13.  Rehabilitate  8 overlooks 

14.  Visitor  information  center  with  5 offices,  lab,  restroom, 
exhibit/display  area,  storage,  reception/sales  area 
(4700  sf) ; and  parking  for  40  cars 

15.  Trails  (15  miles)  


Subtotal  $12 
Professional  fees  1 
Contingency 


Cost 

156.000 
,562,600 

,008,890 

334,500 

221,780 

37,800 

420.000 

20,000 

600.000 

125,000 

15.000 
154,444 

40.000 
478,890 

30.000 
,204,904 
,281,515 


Total 


1,348,642 

$14,835,061 
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Alternative  E Water,  Sewer,  and  Electric  Utility  Improvements 

Construction  Costs 


Unit 


Item 

Unit 

Ouantitv 

Cost 

Amount 

1. 

25,000  GPD  sewage  treatment  plant 

LS 

$ 112,500 

2 . 

Simplex  sewage  pump  stations 

EA 

37  $ 

4,000 

148,000 

3. 

Sewage  force  main  from  Cameron 
Bluff  bath  house  to  sewage 
treatment  plant  at: 

a.  Original  lodge  location 

LF 

3,000 

6 

18,000 

b.  Bear  Hollow  lodge  location 

LF 

7,500 

6 

45,000 

4. 

Powerline  to  Cameron  Bluff  bath 
house 

LF 

3,000 

3 

9,000 

5. 

Sewage  force  main  from  quarry 
horse  camp  bath  house  to  sewage 
treatment  plant  at: 

a.  Original  lodge  location 

LF 

9,500 

6 

57,000 

b.  Bear  Hollow  lodge  location 

LF 

5,000 

6 

30,000 

6 . 

Power line  to  quarry  horse  camp 
bath  house  from: 

a.  Original  lodge  location 

LF 

9,500 

3 

28,500 

b.  Bear  Hollow  lodge  location 

LF 

5,000 

3 

15,000 

7. 

Sewage  force  main  to  Greenfield 
pavilion 

LF 

300 

6 

1,800 

8. 

Powerline  to  Greenfield  pavilion 

LF 

300 

3 

900 

9. 

Sewage  force  main  to  East  End 
pavilion 

LF 

8,200 

6 

49,200 

10. 

Powerline  to  East  End  pavilion 

LF 

8,200 

3 

24,600 

11. 

2"  waterline  to  Cameron  Bluff 

LF 

1,700 

5 

8,500 

12  . 

2"  gate  valve  and  box 

EA 

2 

200 

400 

13  . 

2"  blow-off  assembly 

EA 

1 

350 

350 

14  . 

3"  waterline  to  quarry  horse  camp 

LF 

9,500 

6 

57,000 

15. 

3"  gate  valve  and  box 

EA 

2 

300 

600 

16. 

2"  blow-off  assembly 

EA 

1 

350 

350 

17. 

2"  water  line  to  Greenfield 

LF 

300 

5 

1,500 

18  . 

2"  gate  valve  and  box 

EA 

1 

200 

200 

19. 

2"  blow-off  assembly 

EA 

1 

350 

350 
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20. 

6" 

bore  and  encasement 

LF 

50 

30 

1,500 

21. 

2" 

waterline  to  East  End 

LF 

8,200 

5 

41,000 

22. 

2" 

gate  valve  and  box 

EA 

2 

200 

400 

23. 

2” 

blow-off  assembly 

EA 

1 

350 

350 

24. 

Fire  hydrants 

EA 

6 

800 

4.800 

Subtotal  Original 

lodge  location  $ 

566,800 

Subtotal  Bear  Hollow  lodge 

location 

553,300 

Professional 

fees  Original 

lodge  location 

68,020 

Professional 

fees  Bear  Hollow  lodge 

location 

66,400 

Contingency 

Original  lodge 

location 

63,480 

Contingency  Bear  Hollow  lodge  location 


Total  Original  lodge  location 
Total  Bear  Hollow  lodge  location 


61,970 
$ 698,300 
$ 681,670 
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Alternative  E Annual  Costs 


Item 


1.  Personnel  (superintendent,  assistant  superintendent,  $ 

ranger,  3 interpreters/resource  managers,  2 clerical  at 
visitor  information  center,  lodge  manager,  lodge  assistant 
manager  3 lodge  clerks,  6 housekeepers,  4 park  aids, 
restaurant  manager,  cook,  3 waitresses)  including  an 
allowance  of  $300,000  for  part  time  labor 

2.  Water  (892,890  gallons  per  month) 

3.  Electric  (308,050  KWH  per  month) 

4.  Sewage  treatment  plant  consumables 

5.  Vehicles  (3  - 1/2  ton  trucks,  3 ranger  cars,  1 sedan,  1 van, 
1-2  1/2  ton  truck,  2-1  ton  pick-ups) 

6.  Telephone 

7.  General  and  miscellaneous  expenses 

8.  Building  and  contents  insurance  _ 


Total  $1 


Cost 

967,860 


14,280 

208,470 

1,250 

54,420 

35.000 

95.000 
8,290 

384,570 
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Alternative  E Cost  Summary 

ORIGINAL  LODGE  LOCATION 

First  Cost 


1.  Water  Supply  to  Mount  Magazine 

2 . Common  to  Original  Lodge  Location 

3 . Park  Improvements 

4.  Water,  Sewer  and  Electric  Utility  Improvements 

5.  Tools  Inventory 

Total 


$ 1,402,500 
470,830 
14,835,060 
698,300 

25.000 

$17,431,690 


Annual  Cost 


1.  Personnel 

2 . Water 

3.  Electric 

4.  STP  Consumables 

5.  Vehicles 

6.  Telephone 

7.  General  and  miscellaneous 

8 . Insurance 


$ 967,860 

14,280 
208,470 
1,250 
54 , 420 

35.000 

95.000 
8,290 

Total  $1,384,570 
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BEAR  HOLLOW  LODGE  LOCATION 

First  Cost 


1.  Water  Supply  to  Mount  Magazine 

2.  Common  to  Bear  Hollow  Lodge  Location 

3 . Park  Improvements 

4.  Water,  Sewer,  and  Electric  Utility  Improvements 

5.  Tools  Inventory 

Total 


$ 1,402,500 
513 , 520 
14,835,060 
681,670 

25,000 

$17,457,750 


Annual  Cost 


1.  Personnel  $ 967,860 

2.  Water  14,280 

3.  Electric  208,470 

4.  STP  Consumables  1,250 

5.  Vehicles  54,420 

6.  Telephone  35,000 

7.  General  and  miscellaneous  95,000 

8 . Insurance  8 , 290 


$ 1,384,570 


Total 


COST  SUMMARY 


ALTERNATIVE  LODGE  LOCATION 


ORIGINAL 

BEAR  HOLLOW 

A 

First  Cost 
Annual  O&M 

$ 30,000 

- 

B 

First  Cost 
Annual  O&M 

$ 8,319,850 
$ 858,090 

$ 8,362,540 
$ 858,090 

C 

First  Cost 
Annual  O&M 

$ 8,664,520 
$ 911,660 

$ 8,707,210 
$ 911,660 

D 

First  Cost 
Annual  O&M 

$13 , 610,450 
$ 1,242,180 

$13,636,510 
$ 1,242,180 

E 

First  Cost 
Annual  O&M 

$17,655,790 
$ 1,384,570 

$17,681,850 
$ 1,384,570 
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Calculations  for  Road  Improvements  and  Expansions  Common  to  Alternatives  B through 
E (see  Note). 


Horsecamp  road  at  quarry  site 

2,100  ft  x 20  ft 

Roads  for  lodge,  cabins*,  and  wastewater  treatment 

2,500  ft  x 20  ft* 

Employee  residence  area 

500  ft  x 20  ft 

Maintenance  bay  road 

200  ft  x 20  ft 

Gravel  water  line  road 

8,200  ft  x 40  ft 

Total 

434,000  ft2  (9.96  Acres) 

* Based  on  roads  for  5 cabins 

Note:  Acreage  calculations  shown  in  Table  2.2  include  calculations  for  additional  cabins 
and  recreational  facilities  not  included  above  (e.g.,  19th  Century  Homestead). 


APPENDIX  G: 


Part  I - 
Part  II- 
Part  III  - 
Part  IV- 


Written  and  Oral  Comments  and  Responses 

Comment  Letters  and  Responses:  Introduction 
Alphabetical  List  of  Commentors 
Written  Comments 
Oral  Comments 

Little  Rock,  Arkansas  Meeting  - 22  September  1992 
Paris,  Arkansas  Meeting  - 29  September  1992 


ii 
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Appendix  G: 

Part  I - Comment  Letters  and  Responses:  Introduction 

This  appendix  contains  an  alphabetical  list  of  people  and/or  organizations  who  provided  written 
comments  on  the  DEIS,  complete  copies  of  comment  letters  received  about  the  DEIS,  and 
responses  to  these  letters. 

Each  letter  is  numbered  in  the  order  in  which  it  was  received.  This  number  is  in  the  top  right 
comer  of  the  letter.  In  the  letter,  paragraphs  to  which  substantive  comments  were  prepared  are 
indicated  by  "A,'*  "B,"  etc.  in  the  left  margin.  Prepared  responses  are  located  next  to  the  letter 
(on  the  right  half  of  the  page)  and  are  lettered  to  correspond  to  specific  comments. 

Oral  comments  presented  at  the  22  September  and  29  September  1992  public  meetings  in  Little 
Rock  and  Paris,  respectively,  were  transcribed  from  tape  recordings  of  the  meetings.  In  two 
instances,  in  the  case  of  respondents  #2  and  #3  at  the  Paris  meeting,  the  oral  comments  were 
not  captured  in  the  recording  process.  The  two  respondents  were  asked  to  submit  written 
comments  to  substitute  for  the  lost  oral  comments. 

Because  some  comments  are  similar,  responses  sometimes  refer  to  another  letter  where  that 
comment  has  already  been  addressed.  References  to  sections  or  pages  of  text  specify  the  DEIS 
or  the  FEIS,  because  there  are  some  variations  in  the  two  different  documents. 

Some  comments  were  incisive  and  prompted  changes  in  the  FEIS.  Some  led  to  strengthened 
mitigation  measures  in  Section  4.7,  while  others  led  to  editorial  improvements.  Such  changes 
are  explicitly  mentioned  in  the  responses  to  the  applicable  comments. 
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Appendix  G: 

Part  II  - Alphabetical  list  of  people  and 
organizations  who  commented  on  the  DEIS. 


Individuals  Letter  No. 

Individuals  Letter  No. 

Anderson,  Valorie  J. 

13 

Conroy,  Sharon 

16 

Individual 

Individual 

Bamhard,  Mark 

45 

Corbitt,  David 

18 

Individual 

Individual 

Bilheimer,  Roy 

12 

DeLamar,  Nancy 

60 

AR  Real  Estate  Commission 

AR  Nature  Conservancy 

Boulden,  Carolyn 

48 

Dunn,  Don 

15 

Individual 

Individual 

Boyles,  Richard 

41 

Feyaldenhoven,  Carl 

14 

Individual 

Individual 

Brazil,  Ken 

24 

Fink,  Elizabeth  and  George 

34 

AR  Soil  & Water  Conserv.  Comm. 

Individual 

Brown,  David  E. 

36 

Gallagher,  Matt 

25 

Individual 

Arkansas  Herpetological  Society 

Buford,  Cathy 

39 

Gallman,  Judith 

50 

AR  Historic  Preserv.  Program 

Individual 

Burtram-Stanley,  Audrey 

58 

Gordon,  Richard,  Jr. 

22 

Stanley,  James 

Public  Awareness  Comm.,  Inc. 

Individual 

Green,  Garvin 

1 

Cahoone,  Becky  L. 

2 

Individual 

Individual 

Grimmett,  Harold 

27 

Carlton,  Dr.  Chris 
Individual 

59 

Arkansas  Natural  Heritage  Comm. 

Harris,  Helen 

29 

Casey,  John 

Dogwood  Trails  Audubon  Society 

44 

Individual 

Hender,  Fred 

51 

Clark,  Emogene  Til  man 
Individual 

3 

Individual 
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Individuals 

Letter  No. 

Heye,  Steve 

Central  AR  Group,  Sierra  Club 

37 

Hudson,  Margaret  S. 
Individual 

33 

Jones,  Dale 
Individual 

42 

Jordan,  Thurman 
Haas,  Barry 
AR  Audubon  Society 

46 

Keeton,  Tennie  Dale 
Individual 

53 

Lee,  John  C. 
Individual 

10 

Lloyd,  Roy 
Individual 

54 

Lloyd,  Sue 
Individual 

57 

McMath,  James  B. 

Central  AR  Astronomical  Soc. 

4 

Miller,  Andrew 
Individual 

47 

Morris,  Tony 
Individual 

26 

Mueller,  Alan 

U.S.  Fish  & Wildlife  Service 

9 

Murray,  Susan 
Individual 

43 

Myers,  Trevor 
Vaughn,  Jack 
Cloyes  Gear  Company 

7 

Individuals 

Letter  ] 

Osborn,  Merrill,  M. 
Individual 

5 

Pearson,  Charles 
Individual 

11 

Phillips,  Drew 

Audubon  Soc.  of  Central  AR 

31 

Quattlebaum,  Charlotte 
Individual 

40 

Remmel,  Harmon  L. 
Individual 

30 

Riley,  Thomas 
Entomology  Dept. , LSU 

49 

Ross,  Gary 
Individual 

38 

Savage,  Richard 
Individual 

56 

Smith,  Lula  G. 
Individual 

32 

Talbert,  Bill 
Individual 

52 

Tumipseed,  Glyn 
Individual 

28 

Vere,  Victor  K. 
Individual 

35 

Westlake-McVay,  Jo 
Individual 

17 

White,  George 
Individual 

19 

White,  Jewell  A. 
Individual 

21 

Individuals 


Letter  No. 


White,  Milton  20 

Individual 

Wilks,  Glenn  55 

Individual 

Woodward,  Fann  J.  6 

Individual 

Wright,  Robert  D.  23 

Individual 

Wynne,  B.J.  61 

U.S.  Environmental  Protection 
Agency  (EPA) 


Yandell,  Bob 
Individual 
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Appendix  G: 

Part  II  - Alphabetical  list  of  people  and  organizations 
who  gave  oral  presentations  on  the  DEIS 
at  public  meetings  in  Little  Rock  (Ml)  and  Paris  (M2) 


Individuals  Comment  No. 

Individual 

Comment  No. 

Davis,  Charlotte 
Paris  Rotary  Club 

M2-2 

Rawlins,  Jim 
Member  of  Sierra  Club 

Ml-4 

Flatte,  John 
Individual 

M2-5 

Scoggin,  Stewart 
Individual 

M2- 11 

Gallagher,  Matthew 
AR  Herpetological  Society 

M2-6 

Selman,  Charles 
Individual 

M2-8 

Gordon,  Richard,  Jr. 

Public  Awareness  Comm.,  Inc. 

M2- 14 

Stump,  Mark 
Individual 

M2-9 

Grist,  Bill 

Logan  County  Judge 

M2-10 

Trusty,  Arthur 
Individual 

Ml-1 

Hollis,  Greg 
Individual 

M2-1 

Wade,  R.N.  "Butch" 
Individual 

Ml-3 

Huber,  Mark 

Alderman  for  City  of  Paris 

M2-3 

White,  Jewell 
Individual 

M2-12 

Morris,  Tony 
Individual 

Ml-5 

Willems,  Frank 
State  Representative 

Ml-2,  M2- 16 

Mueller,  Allen 

U.S.  Fish  & Wildlife  Service 

M2- 13 

Williams,  John 

Mt.  Magazine  Association 

M2-4 

Oliver,  Rick 
Individual 

Ml-6 

Olsen,  Keith 
Individual 

M2-7 

Otmer,  Gerald 
Individual 

M2- 15 

Paxton,  Bill 
Individual 

Ml -7 

APPENDIX  G: 


Part  III  - Written  Comments 


G-6 


H 


E 

E 

o 

U 

o 

c 

a 

00 

CJ 

c* 


O 

* « 
u-  C 

I'S 

U 00 

U * 
c 

o . 

Is 


>■§ 
<u  3 
5 g 

<4-1  _, 

|S 

il 

| 3 

Q 3 


a 

a. 

< 

i 

a 

g 

Q. 


2 S'S 

oo  V c- 


w C 

c « 
« E 
E £, 
a.  ^ 


a 


.2  'S  -s 

? 15 

§ = 5 

C ^ ^ 
p jr  o 

o -ITS 


a 3 

O — 
>-  £ 


X 1 


^3-° 

1 r£s 

1 ^ a ° 

O ^ V)  o 

~ a g ^ 


o 

UJ 

> 

LlJ 

o 

UJ 

cn 


1 = 


•?  •= 
T3  ~ 


i l 
8 g 

3 t> 
O > 
>>  ~ 

c E 

l>5|l 

«.  S B u 

|1** 
-o  a o 
«.  C>)  d O 

S3  ■§■«>. 

.c  a 

s 3 
_ 3 ? 
Q E "3 


It 


U P3  Qi 

Si  2 < 


O0 

a < 


a 8 

<a  Qi 

u « 
<u  ~ 
c tr 

O -) 


< 


ca 


G-7 


<N 


05  Uh 


a; 


s?  * 

•3  c/l 
•£o  .£> 


_ > 
° '3 

E 


S& 


E § 

CX  w 

o ~ 


<L> 


<D 


"8 


<L)  • — < 

5 8 


<u  £3 
ao  c 


« - s 

I ° 

CX  «-» 

-2  <3 

5?  8 


■8 


e 

% E 

5 8 


"8  13 

& \ri 


*2 

o 


8 o 

Q.G, 


£ E 

•o  CX  • 
O J3 

SI'g. 

C CO 

J ofe 

° C Oh 

■g  .2 

o 


?1S 

> « * 


<D 


S .S3 

i & 

i ^ 


8H 


« 5 • 

•S 


X 

* w 
"S 

■o  73  = 


*2  "8 

8 -s 


C "<* 


S c 

8.-S 

o 8 

■5  co 


111 

« £2  «o 

^ W 5 

C-  ^ 


•s  5 

o[Sf 


CX  y 

i_  E 


Oh  "B 


u 


<u 


3 .3 
O O 
><  .2 


73 

< & 


c 

i' a t 

sf  e 


° E 

C 


■&S  8 


OQ  U 


O -if 


u-  re  c£ 
!“2< 


CL  8 
cd  C£ 

u .. 


^ -if  c = 

6 < o j 


1 


RESPONSE  FORM  „ „ . T 

Response  to  Comments  in  Letter  No. 

This  form  is  being  provided  lo  make  u convenient  for  you  to  respond  and  to  provide  your  comments  on  this 
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programs  and/or  simply  for  providing  the  public  an  opportunity  to  view  and 
experience  a dark  sky.  While  Mt.  Magazine’s  elevation  is  of  some  value  in 
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minimize  its  effect  on  the  sky,  by  limiting  its  use,  and  proximity  to  the 
designated  observing  site  and/or  by  providing  a means  to  extinguish  some 
or  all  such  lighting  were  practicable,  such  as  in  pavilions.  We  would  be 
happy  to  provide  consultation  with  regard  to  particulars. 
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You  will  of  course  know  better  than  we  the  demand  for  tennis  facilities. 
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Contact:  Sky  Line  372-1367,  or  Bruce  McMath,  664-2662. 
Texarkana:  Red  River  Astronomy  Club,  4808  Sunbury,  75502. 
Contact:  Ken  White,  phone  772-4200. 
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My  wife  and  I spent  a weekend  honeymoon  at  Mount  Magazine  in 
1942.  We  had  come  to  know  and  love  Mount  Magazine  on  previous 
occasions  when  I was  with  my  bride-to-be  and  her  father  for 
visits  with  my  mother-in-law-to-be  who,  at  that  time,  was  a 
patient  at  the  Booneville  Sanatorium. 


zine  was  our  introduction  to  Arkansas'  natural  beauty. 
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Please  fold  and  return  this  comment  sheet  to:  Greg  Butts,  Director 

Arkansas  State  Parks 
One  Capitol  Mall 
Little  Rock,  AR  72201 
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Tho  Audubon  Society  of  Central  Arkansas  strongly  urges  you 
to  put  the  needs  of  the  entire  Arkansas  State  Parks  system 
ahead  of  the  development  of  a new  state  park.  The 
construction  of  the  new  park  and  it's  longterm  operation 
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Please  fold  and  return  this  comment  sheet  to:  Greg  Butts,  Director 

Arkansas  State  Parks 
One  Capitol  Mall 
Little  Rock,  AR  72201 
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Please  fold  and  return  this  comment  sheet  to:  Greg  Butts,  Director 

Arkansas  State  Parks 
One  Capitol  Mall 
Little  Rock,  AR  72201 
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Comment:  No  justification  was  given  for  excluding  Sebastian  County,  Arkansas  from  the  area  of 

economic  impact.  Highway  10  provides  the  population  of  Logan  County,  Arkansas  their  most  direct  route 
to  Highway  71  and  direct  access  to  the  area's  largest  metropolitan  area  Ft.  Smith,  Arkansas.  The  economic 
and  statistical  analyses  presented  in  the  DEIS  fails  to  provide  a complete  socioeconomic  picture  of  the  area. 
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David  E.  Brown 

801  Rosswood  Colony  Dnve 

Pine  Bluff,  AR  71603 
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The  impairment  o-f  visual  quality  o-f  the  Mountain  would  continue 
as  a result  o-f  vandalism  and  improper  trash  disposal. 


our  years  this  has  been  a shared  responsibility  with  the  State  Parks 


G-65 


— <L  Oj  <V 


c in  in  a* 

o)  oj  g 

c c 3 a* 


u <«  c - 


jC  — T> 

« tfl  dl 

cn  3 a> 

— c c — — 

m •—  — c.  E 

— O c 

T3  ■ — U a>  T3 

a#  O 3 c 

^ — c oj 


3 flu  O 
in  O - - 

— • C.  U 

O O'  a u 

CL  Oi 

— TD  t/i  v 

T)  C O 

•— ■ 03  TD  c_ 

• ♦-  c CL 


(N Ox  Qj  c 

— l>  10  OJ 

jC  3 3 

CL 

03  O U — - C 

t_  C 3 03  Ox 

cn  t_  c e 

m i/i  o cl 


CL  - 03 


(M  0*  l_  l_  O 

Ox  — 

1;  *D  — -fl- 
at 3 - O'  rfl 

U-lflO/*' 
a U 4i  U Oi 

c - cn 

Z — —30# 
O — 1-3 

— a» 

c u at  T) 

• a.  OJ  c 

v e h-  c in 

CO#  O 

ox  cn  cn  — - 

E oj  c •*- 

— u os 


o m — i — jc  qj 

— ’ "O  LU  C 

C O c.  — 

"D  <TJ  Hx  XJ  N 

a.  • — ax  cn  c os 

c jc  c m cn 

cn  TD  03  03 

• — Ox  L.  - 7~ 

in  cn  m3  a/ 

ax  oj  in  * c 

T3  C 3 CU  — ■*- 

OJ  u C M r 

m » g in  o 03 


O D D X 

— c — 

03  o C 

03  O 

— T3  « 

3 Oi  CM 

cn  C cx  in 


cn  a/ 

•t.  o 

r — 

- o 

Ql 

T. 

X 


CK  — C — 

— * Go# 


oj  — a* 

in  i_  i_  -*-*  T3 

■ — "D  d o)  ■ — 

3 a.  £ JZ  - TD 

C_  0/  JO  c 

- 03 

• C Q.  T)  in 

'fl-  O a*  ax  c in 

O cn  ~ O jc 


L D ^ H 3C 

T>  O U 3 ~ 

c m o — c o 

3 a#  a:  a*  3 

jz  <_  03  e 

a#  a*  c. 

in  — — c u ax 

CL  03  a»  C.  JZ 

Ol  L 111  O ^ 

-C  3 — 0/  st-  O 

C-  ■+-*  _J  L_  C 

O#  03  Ol  O#  ♦- 

a.  c c a»  ax 

— c at  a» 


e ~ — 3 

u a»  c_ 

c-  ~ e cn 
OJ  o 


c 05  a.  -a-*  a<  a *•  tn  l O 
— a-  m 


Cit  O 9i  U £ 


a>  TJ  Jj  c. 
jC  C 3 O 
h oj  Q.U. 


ati  c 
a-  c a. 
u o;  in 


5 

at  21 


n u "D  <li 
3 o#  a<  3 


U a.  Ox  -X) 


-Qinc.au 


x 3 a-  oj 
C C JC 
OJ  — c 


O U CM  OJ 


D V l/t  4/ 

Q C O Ox  C 


ju  i_  oj  cn  — - 

O 3 3 l_  03  T) 

2 — — O n -Q  Ox 


2 c c r 

<1  c a»  oj 

X Oj  iZ  C 

0 — o 

CO  03 

O u>  cn  in 

7 «i/  •—  a»  <!■ 

1 jc  x u 

& ^ c 3 

• H-  flU  — O 

h o £ 4i  !/• 

CJ  jC  a> 


a*  jz 

a,  ~ 

e 


u c a.  £i 

ax  i_ 

05  3 L t) 

C — O — * 

l_  cn  U 3 CM 

a#  O O' 

— a»  a»  jz  O 

cn  jd  n «n 

Hz  c c - 

£ Ol  l/l  O CO 

U 3 - CM 

6 — 

H-  •—  •*-* 

O 3 a»  "O  in 

— CCD 

c 3 o cn 

O 03  — U 3 


•—  a# 

m 4- 

o — 

Ql  ol 


Z <-  a> 


JZ  Oz  Qi  ~ Q 


o l 


- Cl  Cl  •— 


C •-»  O C 


T3  T3  CL 

O 

O O — 


— Oz 


— o c cn 

in  c c os 


T3  Ql  3 3 

■ — Oz  O O 
3 0-^1- 
O JZ 

JZ  in  TD 
m oj 
L 4i  CD 
■ 03  •— 

a*  a.  in 

3 - Hi 

- H I 3 
■*-  C — — 
03  03  - 


a#  jz  O h- 


— 3 X 

<r  c 

Oi  - <1 

c in  c 


♦a  T)  Ql  03 


o m c oi 


u a*  a#  ID 

Qi  L U C 

O a#  3 
o u_  c o 

L.  '4- 

Q_  a» 

jz  O m 

a#  c u 


(/»  C 4z  <8  L 

in  a*  oj  3 

— • — C L.  +•* 


<n  3 l 
o:  x jz  ~ 

m — ♦*-  U 


X 


u 

CL 

in 


CQ  U 


1.  Examine  various  ways  to  place  personnel  on  top  o-f  the  Mountain  either  -full 
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c.  Alternative  D permits  too  much  development  for  Mt . Magazine' 
fragile  ecosystem,  for  example,  pool,  large  lodge,  historic 
homstead  reconstruction.  Traffic  could  be  a serious  problem  for 
the  Diana  butterfly:  polluted  run-off  from  roadsides  and  human 
trafficing  could  severly  damage  the  food  and  host  plants  for  the 


Alternative  E is  even  more  disruptive  than  Alternative 
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The  units  cost  of  the  water  lines  range  from  3 to  6 dollars  a LF.  This 
is  very  low,  maybe  two  or  three  time  too  -low.  There  needs  to  be 
excavation  and  bedding  added  to  the  cost.  The  same  applies  to  the 
sewer  lines  and  the  power  lines. 
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RE:  Draft  Environmental  Impact  Statement 

for  Mount  Magazine  State  Park 
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reel,  is  tolerable;  but,  such  impact  must  be  carefully  controlled, 
monitored  and  not  allowed  to  detrimentally  impact  those  areas  of  the 
park  that  must  remain  forever  wild  and  free.  If  such  impact  cannot 
be  avoided,  then  we  believe  there  should  be  no  visitors  center  only 
primitive  camping. 
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preserved  in  its  present,  reasonably  pristine  state.  The  recen 
recovery  of  the  endangered  American  burying  beetle  near  the 
proposed  development  area  should  be  taken  into  consideration, 
least  to  the  extent  of  prompting  a thorough  survey  of  the  area 
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Part  IV  - Responses  to  Formal  Statements 
Mt.  Magazine  DEIS  Public  Meeting 
Little  Rock,  Arkansas 
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Little  Rock  Meeting  - 22  September  1992 
#1  - Arthur  Trusty 

My  thoughts  are  on  Issue  Two  on  the  paper  we  have  here  (the  Executive  Summary).  As  you 
know,  like  he  stated  in  the  film,  Mt.  Magazine  was  populated  in  the  mid-1800’s  up  until  1920 
when  the  people  moved  away.  All  these  farmers  worked  several  acres  of  land.  All  had  many 
livestock,  and  all  let  their  hogs  run  wild.  All  these  bugs,  plants,  and  everything  came  through 
this  period  of  time  which  is  70  or  75  years.  So,  my  thought  is,  there  is  no  way  that  a few  acres 
of  land  up  there  now  would  in  any  way  endanger  any  of  the  species,  plants,  or  anything  that  is 
on  the  mountain  now.  So,  I don’t  believe  this  issue  should  be  any  way  used  to  keep  from 
building  a park  on  Mt.  Magazine. 

A.  Your  support  of  developing  a park  has  been  included  in  the  content  analysis  of  all 
comments  received.  Thank  you  for  your  comments. 

#2  - Representative  Frank  Willems 

Thank  you,  Mr.  Graves.  Of  course  everyone  wants  to  know  who  I am,  I think.  I am  Frank 
Willems,  State  Representative,  better  known  as  the  representative  of  Mt.  Magazine.  I think  Mr. 
Trusty  made  a very  valid  point  that  I won’t  even  expound  on  because  it  stands  to  reason  that  if 
these  bugs  and  whatever  are  indestructible  then  I know  of  many  times  that  I have  caught  those 
rascals  whipping  around  my  chiggers,  eating  my  legs,  and  the  mosquitoes  working  on  the  other 
end.  I have  decided  they  are  indestructible.  But  one  of  the  points  I want  to  make  in  this  plan 
D.  I think  that  not  many  people,  and  you  young  folks  don’t  know  it  now  but  sooner  or  later 
you’re  going  to  get  like  some  of  the  rest  of  us  might  be.  It  calls  for  places  so  that  older  folks 
can  enjoy  the  beautiful  sight  of  Mt.  Magazine.  You  know  there  are  some  older  people  that  still 
love  Mt.  Magazine.  I heard  a nice  story  just  yesterday  and  today  from  my  friend  that  mentioned 
something  about  a man  and  his  wife  were  married  and  went  on  top  of  Mt.  Magazine  and 
celebrated  their  honeymoon  on  Mt.  Magazine.  What  a wonderful  situation  that  was.  Now  these 
same  people  are  getting  along  in  years.  They  still  would  love  to  go  up  on  top  of  Mt.  Magazine 
and  enjoy  it,  the  beautiful  Mt.  Magazine  that  it  is.  Which,  by  the  way,  I took  my  sister,  my 
nephew  and  his  wife  up,  and  I keep  myself  being  very,  very  thrilled  and  wonder  at  the  goodness 
at  God  that  he  allowed  such  a beautiful  place  to  be  built  so  that  the  rest  of  us  might  enjoy  these 
heavenly  gifts  that’s  given  to  us.  Not  without  anything  that  we  have  to  pay,  but  we  do  owe  it 
to  ourselves  to  take  care  of  it,  so  that’s  why  we  are  here.  We’re  here  to  see  to  it  that  not  only 
the  environment  is  protected,  but  the  flora  and  fauna  is  protected  upon  the  mountain,  that  people 
who  intend  rather  than  to  take  care  of  property  will  trash  it,  will  make  it  look  more  like  a dump 
rather  than  a scenic  view  that  we  are  so  used  to  when  we  go  up  on  Mt.  Magazine,  and  I’m  sorry 
to  say  that  there  are  those  and  we  just  don’t  believe  that’s  the  way  we  should  be  doing  it.  I 
think  that  one  of  the  reasons,  the  biggest  reasons  that  we  want  to  see  Mt.  Magazine  made  into 
a state  park  is  because  it  will  be  patrolled  and  not  left  as  it  is  now,  unprotected,  because  we  just 
have  one  person  on  the  100,000  acres  and  preservation  area  of  the  Mt.  Magazine  from  the 
Forest  Service.  One  person  is  designated,  I think  if  I’m  not  mistaken,  to  protect  the  property 
upon  Mt.  Magazine.  You  know  that  is  impossible.  You  know  that  he  cannot  do  that.  So, 
when,  I say  when,  it  is  made  into  a state  park,  there  will  be  people  protecting  it.  So,  I see  no 
reason  why  I should  go  on  and  on  because  I think  all  of  us  that  are  here  surely  know  about  Mt. 
Magazine,  know  how  the  beautiful  spot  that  it  is,  that  all  of  us  feel  the  same  way  that  we  want 
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to  protect  the  top  of  the  mountain.  We  want  to  protect  the  sides  of  the  mountain.  We  want  to 
protect  and  have  everybody,  as  Mr.  Trusty  said,  have  the  chance  to  enjoy  this  great  beautiful 
scene  that  is  Mt.  Magazine.  So,  let’s  go  on  with  it.  By  the  way,  one  of  the  things  that  I’ve  had 
to  do,  and  I enjoy  doing  it  and  I hate  to  turn  loose  money  worse  than  anybody,  especially  state’s 
money,  but  we  did  use  $200,000  from  the  state  coffers,  which  you  and  I know  is  hard  to  come 
by,  hard  to  turn  loose  of,  needed  so  much  in  so  many  places  to  help  the  people  in  the  state  of 
Arkansas,  and  especially  the  people  that  frequent  Mt.  Magazine  to  have  this  study  completed, 
we  felt  we  owed  it  to  the  rest  of  you.  Thank  you. 

A.  Your  support  of  Alternative  D has  been  included  in  the  content  analysis  of  all  comments 
received.  Thank  you  for  your  comments. 

#3  - R.N.  (Butch)  Wade 

I have  great  respect  and  admiration  for  Representative  Willems.  He  has  been  at  this  project  for 
a long  time.  Ron,  Randy,  Greg,  Stan,  I’ve  known  these  guys  for  many  years.  They  don’t  lie, 
they  don’t  cheat.  They  don’t  do  the  wrong  things.  They  stand  for  the  right  things,  the  things 
that  we  need  done.  I don’t  know  how  in  five  minutes  I could  tell  you  what  25  years  of  work 
has  been  like  or  the  involvement  for  25  years,  but  I will  try  to  give  you  at  the  machine  gun  rate 
my  feelings  concerning  Mt.  Magazine.  In  the  past,  it’s  provided  employment,  recreation  for 
citizens  of  our  area,  people  activities.  In  1983  I was  Chairman  of  Parks  and  Tourism 
Commission  when  we  took  this  into  the  state  system  as  a state  park.  I know  the  park  system 
and  I know  they  do  not  go  in  and  change  and  ruin  areas.  They  make  them  better.  They  make 
them  usable.  They  protect  them,  they  have  a God-given  job  to  protect  the  environment  and 
protect  our  natural  areas.  They  do  not  build  things  that  are  not  compatible  with  nature.  They 
in  fact  spend  their  lives  - Bill  Paxton,  you  know,  they  spend  their  lives  building  the  things  that 
are  good  and  that  are  compatible.  Our  future,  the  past,  our  present  and  our  future,  our  future. 
We  are  talking  about  141  jobs.  I represent  the  Mt.  Magazine  Association.  I represent  the  guy 
that  works  at  the  service  station,  the  factory  worker,  the  people  that  works  at  the  school,  our 
school  system.  There  would  be  tax  revenue  from  this  to  educate  our  young  people.  There  will 
be  jobs  for  our  young  people  to  work  at  and  make  extra  money.  Hopefully  to  go  to  college. 
The  school  children  that  will  be  allowed  to  go  from  our  school  to  that  mountain  under  the 
direction  of  state  parks  that  has  such  a wonderful  program  showing  them  the  natural  things  and 
the  nature  tours  and  walks.  And  show  them  about  the  bugs  and  the  beetles,  the  trees  and  the 
leaves,  and  the  things  that  we  want  them  educated  on  so  that  they  will  protect  them  in  the  future 
generations.  This  will  open  that  up  to  happen  for  our  young  people.  Education  is  the  key  to 
environmental  protection,  not  laws  and  fines  and  pressures.  It’s  education.  We  educate  them, 
and  they’ll  protect  it,  they’ll  take  care  of  it.  We  have  a lot  of  young  people  here  today.  It’s  up 
to  you  to  protect  it,  but  it  needs  to  be  under  the  hands  of  those  people  that  know  the  methods, 
that  are  educated  to  do  it,  so  you  can  be  educated  to  do  it.  It  truly  believe  that  if  you  are  here 
under  a frivolous  mission,  if  you  feel  frivolously  about  this  project,  if  you  feel  like  this  is  just 
something  I can  be  against  and  maybe  I can  get  a little  publicity  or  notoriety,  I ask  you  to  leave. 

I ask  you  to  not  speak  out  and  hurt  something  that  is  so  critically  important  o not  only  our 
economy  or  future  generations  and  our  life.  I have  been  at  this  project  since  1967.  Do  you 
think  I would  want  that  area  hurt?  Never.  Not  in  your  wildest  dreams  would  I want  anything 
to  hurt  it.  I want  to  protect  it.  But,  we  can  protect  it,  utilize  it,  and  have  it  there  for  future 
generations  under  this  Alternative  D that  has  been  so  carefully  analyzed  and  put  together  in  such 
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a way  that  we  will  all  benefit  and  it  will  be  there  for  years  and  years  to  come.  I thank  you  very 
mych,  and  I appreciate  the  time. 

A.  Your  support  of  Alternative  D has  been  included  in  the  content  analysis  of  all  comment 
received.  Thank  you  for  your  comment. 

#4  - Jim  Rawlins 

My  name  is  Jim  Rawlins,  and  I am  a member  of  the  Sierra  Club.  I’m  not  here  frivolously  and 
I’m  not  taking  your  invitation  to  leave  without  speaking  in  opposition  to  Alternatives  B,  C,  D, 
and  E.  The  Sierra  Club  studied  this  about  four  years  ago,  I believe.  Mr.  Graves,  when  you 
came  to  the  Game  and  Fish?  Three  years  ago  and  made  a presentation  to  the  Sierra  Club  then. 
We  looked  at  everything  you  had;  the  slides  and  we  have  read  now  your  environmental  impact 
statement  and  appreciate  that  work  that  you  have  shown  here.  We  have  not  reconsidered,  at  this 
point,  our  opposition  to  developing  the  facilities  at  Mt.  Magazine.  It  is  in  the  process  of  being 
studied  and  we  will  let  you  know  after  we  have  had  a chance  as  a group  to  study  this  more 
thoroughly.  Our  position  as  of  today  is  as  it  was  three  years  ago.  We’ve  not  seen  any  reason 
to  change  our  opinion  that  God’s  creation,  sometimes,  is  left  best  like  God  made  it. 

A.  Your  preference  for  Alternative  A has  been  included  in  the  content  analysis  of  all 
comments  received.  Mt.  Magazine  as  we  know  it  today  is  a result  of  man’s  influence 
on  the  environment.  Sections  3.6  and  3.10.1  describe  the  rich  history  of  development, 
clearing,  farming  and  recreational  use  of  the  Mountain.  Alternative  A (No  Action,  No 
Change  Alternative)  does  not  reflect  the  pre- settlement  conditions  which  you  may  be 
referring  to  as  "God’s  creation  ...  like  God  made  it".  Thank  you  for  your  comments. 

#5  - Tony  Morris 

I appreciate  the  opportunity  to  express  my  opinion  concerning  this  proposed  development.  And, 
I’m  not  here  frivolously  either.  I didn’t  have  a lot  of  time  to  look  over  the  document,  as  I only 
received  it  last  week,  but  I will  be  sending  in  a written  comment  in  a little  greater  detail.  I was 
disappointed  to  see  the  large  concentration  of  structures  located  in  one  of  the  areas  with  the  most 
endangered  and  threatened  species,  namely  on  the  southern  side  of  the  mountain  above  the  cliff 
face  there.  I feel  like  a better  location  for  the  structures  would  be  in  the  pine  plantation  on  the 
east  end  of  the  mountain.  We’ve  got  plenty  of  pine  plantations  on  public  lands,  and  I feel  like 
this  would  be  a better  location.  I’d  like.... I lost  my  train  of  thought.  I’m  sorry.  I think  the 
Alternative  D includes  a lot  of  facilities  which  would  be  better  off  left  off  of  the  mountain.  The 
19th  century  farm,  the  residences,  that  type  of  structure  could  be  left  off  the  mountain  and  it 
would,  in  my  opinion,  improve  the  aesthetics  of  the  proposal.  I think  there  should  be  some 
provisions  for  primitive  camping  that’s  free.  Public  land  is  public  land  and  I would  hate  to  see 
people  have  to,  everybody,  have  to  pay  for  enjoying  this  beautiful  spot  of  Arkansas.  I’ll  get  my 
thoughts  together  a little  better  on  my  written  comments  and  like  I said  I haven’t  had  a good 
chance  to  look  over  the  document  in  detail.  I was  concerned  with  some  of  the  statements  in  the 
document.  There  seem  to  be  some  contradictory  statements,  and  some  statements  that  were  not 
supported  by  the  data.  And,  I will  do  a better  job  with  the  written  comments.  I appreciate  this 
chance  to  make  a written,  or  an  oral  comment.  Thanks  for  your  time. 
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A.  Your  preference  for  changes  in  Alternative  D have  been  noted.  Thank  you  for  your 
comments. 

#6  - Rick  Oliver 

I appreciate  this  opportunity  to  speak  again  on  behalf  of  Plan  A and  E [sic],  it’s  fine  with  me. 
The  B,  C,  and  D can  take  a hike.  The  economics  in  the  area  are  not  so  great.  We  are  all  aware 
of  think.  On  the  bottom  of  page  6 it  points  out  that  the  population  has  dropped  off  dramatically. 
The  total  and  per-capita  income  is  way  low,  lower  than  the  state  average.  The  majority  of  the 
population  are  these  folks,  and  they  are  good  folks.  They’re  agricultural  people.  What  we  are 
looking  at  here,  as  the  Representative  stated,  these  heavenly  gifts  that  we  have.  I think  that  with 
these  plans,  B,  C,  and  D,  we  are  trying  a desperate  attempt  to  generate  economic  growth  in  the 
area.  I think  that  we  should  take  care  of  business  there  and  spend  this  money  on  education. 
We’re  not  going  to  make  a zillion  dollars  up  there.  You  can’t  get  this  many  people  that  you 
propose  will  visit  the  park,  to  go  to  Razorback  games.  I just  think  that  we  can  develop  areas 
that  will  cause  no  impact  on  the  environment  and  the  area  whatsoever,  and  that’s  my  point  of 
view  and  it’s  very  important  to  me.  Thank  you. 

A.  Thank  you  for  your  comments. 

#7  - Bill  Paxton 

Good  evening  everyone.  I worked  with  a lot  of  you  people  in  the  last  couple  of  years  on  this 
project.  I used  to  work  for  State  Parks  for  a period  f time  in  the  infancy  stages  of  this,  back 
during  the  80’ s.  Some  of  the  things  I would  like  to  point  out,  having  worked  on  it  earlier,  is 
that  the  plan  seemed  to  be  a clear,  concise,  well  written  plan.  It  seems  to  achieve  a balance 
between  the  desires  of  those  people  wanting  to  develop  and  use  it  for  recreational  purposes  and 
those  people  who  want  to  protect  it.  Nothing  ever  changes.  Nothing  ever  stays  the  same  in  this 
world.  More  and  more  people  come  into,  more  and  more  people  in  the  state.  Use  is  going  to 
increase  on  the  mountain  whether  or  not  the  changes  are  made.  I for  one  prefer  to  see  that  it 
be  supervised.  I think  that  the  plan  addresses  the  concerns  of  the  Forest  Service  and  state  parks. 
It  also  addresses,  in  response  to  the  substantive  issues  and  concerns,  of  other  federal  and  State 
agencies  and  to  those  of  the  public.  Some  of  the  things  that  were  specifically  mentioned  about 
economics.  The  issues  themselves.  One  of  the  things  that  State  Parks  has  to  do  is  you  can’t  be 
a drain  on  the  State  Treasury.  It  needs  to  bering  money  in  to  operate;  everything  is  not  free 
anymore.  It  provides  income  and  employment  opportunities  for  an  area  that  is  pursuing  a type 
of  rural  development  that  is  not  smoke  stacks.  They  are  basing  the  development  that  they  are 
talking  about  on  the  natural  resource  base.  They’re  protecting  natural  resources.  I think  it  is 
a way  of  the  future  in  Arkansas  rather  than  things  like  chasing  smoke  stacks  and  building 
factories  in  places  like  Booneville,  Paris,  or  even  out  in  Lonoke  County  or  anywhere. 
Recreation  - enhance  opportunities  for  public  use,  recreation,  education  and  research. 
Environmental  protection  -it’s  improved  by  24-hour  day  presence  on  the  mountain.  I disagree 
with  the  gentleman  about  having  the  residences  up  there  knowing  how  long  response  time  is  to 
a fire  and  to  an  emergency.  So,  that’s  why  they  have  rangers  in  places  with  facilities  there  so 
it  takes  less  than  five  minutes  to  get  to  the  problem  not  twenty-five  when  somebody’s  life  is  in 
danger.  Special  areas  set  aside  for  protection,  treatment  of  water,  sewage  on  top  of  the 
mountain,  PETS  impacts  and  human  use.  They  are  not  really  controlled  at  the  present  time. 
On  the  Magazine  Ranger  District  there  is  one  individual  who  is  a law  enforcement  person 
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responsible  for  the  100,000  acres  in  that  district.  Mt.  Magazine  is  just  one  place  he  has  to 
patrol.  There  is  a lot  of  unsupervised  use.  I’ve  seen  what  happens  up  there.  I think  that  even 
some  of  the  scientists  have  been  the  enemy  as  well  in  collection  of  some  of  the  specimens.  The 
special  area  set  aside  to  protect  some  of  the  sensitive  species  - the  presence  of  man  is  needed 
for  certain  species  like  the  pipewort  and  the  rufous-crowned  sparrow.  If  there  wasn’t  fire 
brought  into  the  ecosystem,  those  species  would  not  survive.  Development  and  location  of  the 
sites  - 1 think  that  the  fact  that  they  are  planning  to  build  or  proposing  the  facilities  at  certain 
sites  that  have  already  been  impacted  is  the  way  to  go,  with  minimal  impact  to  the  existing 
resources  up  there. 

Changes  or  modifications  I’d  like  to  see  made  to  Alternative  D.  There  were  two  hunter  accesses 
that  I think  at  one  time  there  were  four  proposed.  I would  suggest  that  Cameron  Bluff  trail 
access  also  be  designated  a hunter  access  for  going  off  the  mountain  for  those  people  that  pursue 
that  persuasion.  The  rim  trail  is  a viable  alternative,  with  the  appropriate  mitigation  measures 
and  proper  construction  techniques. 

I suggest  that  the  lodge  be  located  at  the  original  site.  The  original  planners  that  chose  that  site, 
chose  it  for  a reason:  for  the  view,  the  location.  It’s  also  the  least  environmentally-damaging 
and  form  my  point  of  view  rather  than  going  to  an  alternate  site  on  the  other  side  of  the 
mountain  with  no  view  and  going  tearing  up  another  place. 

Retain  the  hang  gliding  area  for  hang  gliders  only.  I don’t  see  grouping  the  astronomical  area 
with  it.  I think  that  area  should  be  a little  further  east  toward  Mossback  Ridge.  The  19th 
century  home  place.  I would  suggest  that  the  preferred  site  be  for  that  at  the  alternate  lodge  site 
rather  than  near  the  present  lodge  location.  The  last  thing  is  I’d  like  to  see  us  do  some 
evaluation  of  wetland  sewage  treatment  application  in  some  of  the  more  dispersed  areas  of  the 
mountain.  I think  that  those  things  are  being  tested  at  Tennessee  Valley  Authority,  the  Forest 
Service  has  looked  at  them,  the  City  of  Booneville  is  using  those  as  well.  It’s  a great  way  to 
sort  of  be  natural  in  a way,  to  recycle  your  waste  and  use  it  for  a positive  situation.  So  those 
are  my  comments.  Thank  you. 

A.  Your  support  of  Alternative  D development  has  been  included  in  the  content  analysis  of 
all  comments  received. 

B.  Your  preference  for  changes  to  Alternative  D have  been  noted.  Please  note. 
Designating  the  Cameron  Bluff  trail  access  as  a hunter  access  to  the  slopes  of  the 
mountain  was  not  considered  due  to  the  fact  that  an  acceptable  alternative  exists  (Green 
Bench  Road).  Also  note  that  while  designated  astronomical  observations  areas  are 
proposed  under  Alternatives  D and  E,  no  specific  locations  have  been  identified  by  the 
EIS. 

C.  Your  preference  to  construct  the  new  lodge  at  the  old  lodge  site  and  to  construct  the  19th 
century  homestead  at  the  alternative  lodge  site  has  been  included  in  the  content  analysis 
of  all  comments  received. 
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Part  IV  - Responses  to  Formal  Statements 
Mt.  Magazine  DEIS  Public  Meeting 
Paris,  Arkansas 


29  September  1992 


Paris  Meeting  - 29  September  1992 


#1  - Greg  Hollis 

Good  evening.  Excuse  me  if  I turn  some  awesome  shades  of  red  up  here.  I’m  not  used  to 
public  speaking.  My  name  is  Greg  Hollis.  I work  with  the  University  of  Arkansas  at 
Fayetteville  and  have  been  visiting  Mt.  Magazine  since  1979  when  I first  camped  out  up  there 
and  have  found  many  different  ways  to  enjoy  the  mountain.  I’m  just  here  to  speak  for  those 
who’d  like  to  see  a happy  compromise  between  the  developers  and  current  users  of  the 
mountain.  You  all  know  who  you  are  and  what  you  do  and  what  you  enjoy  about  the  mountain. 
What  I’m  worried  about  is  the  State  of  Arkansas  is  condemned  to  repeat  history  by  developing 
something  that  has  failed  if  not  once  but  twice  in  the  past.  It  has  not  been  developed.  The 
species  that  are  up  there  now  that  the  environmental  impact  is  concerned  with.  I am  not  really 
worried  about  them.  These  people  seem  to  be  taking  care  of  the  situation.  Any  development 
seems  to  have  been  worked  around  the  species.  The  species  have  survived  several  developments 
in  the  past.  One  of  the  things  I take  personally  about  the  mountain  is  I enjoy  rock  climbing. 
In  rock  climbing  there  is  a rebirth,  a real  excitement  going  on  with  lots  of  people.  People  who 
want  to  learn  to  rock  climb  and  people  who  want  to  spectate  and  watch  rock  climbing  are 
coming  around  to  various  places  all  across  the  nation.  One  of  the  things  that  Mt.  Magazine  has 
to  offer  to  this  state.  People  drive  from  500  miles  around  to  enjoy  climbing  at  Mt.  Magazine. 
It  is  good  solid  sandstone.  It’s  one  of  the  premier  climbing  areas  of  the  state.  In  evidence  of 
this,  this  is  called  Rock  and  Ice  Magazine.  It  is  a publication  for  rock  climbers.  This  is  dated 
February  of  1991,  and  in  here  is  mentioned  Mt.  Magazine  under  the  title  of  Razorback  Rock. 
It  lists  a guidebook.  There  is  now  a climbing  guide  for  that  area.  There  can  be  a happy 
medium  between  climbers,  hang-gliders,  mountain  bikers,  and  other  people  who  enjoy  the 
sporting  aspects  of  the  mountain  are  to  develop  the  alternative  location.  It  seems  to  have  the 
least  amount  of  impact  on  not  only  the  species  that  are  threatened,  but  the  current  users  will  not 
be  inconvenienced.  It  would  be  there  on  the  main  highway,  where  , when  I see  visitors  on  the 
mountain  who  are  lost,  that  is  where  they  seem  to  congregate  there  by  the  information  bulletin 
board.  All  who  have  asked  for  a lodge  or  a place  to  stay  in  town.  I’ve  had  to  go  back  down 
to  Paris.  I think  they  would  enjoy  having  a lodge  up  there,  a small  lodge,  not  full  blown.  I 
don’t  think  $14  million  or  13  million  dollars  of  the  state’s  money  is  best  suited  on  top  of  Mt. 
Magazine.  Several  million,  okay,  we’ll  take  it,  water,  electricity,  public  bathrooms  would  be 
real  nice.  Small  development.  Alternative  D,  I think,  is  a little  large  for  the  scope  of  the 
mountain.  It  is  a small  mountain  with  a small  area.  Twenty-two  hundred  acres  sounds  like  a 
lot  but  it’s  really  not,  and  it’s  easily  travelled.  What  I would  like  to  see  is  a small  lodge  on  the 
eastern  side  of  the  slope  over  Bear  Hollow  that  is  completely  accessible  to  the  handicapped  with 
trails  and  everything  up  to  the  American  Disabilities  Act,  which  I am  sure  these  gentlemen  are 
fully  aware  of  and  have  to  deal  with.  The  park  has  the  opportunity  to  be  a site  for  these  people 
also.  I appreciate  you  all  listening  to  me.  Thank  you. 

A.  Your  preference  for  less  than  Alternative  D development,  and  your  support  of  a small 
lodge  at  the  alternative  lodge  site  has  been  included  in  the  content  analysis  of  all 
comments  received. 
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#2  - Ms.  Charlotte  Davis 


After  study  and  research  of  the  alternative  proposals  for  Mt.  Magazine  development  the  Paris 
Rotary  Club  enthusiastically  endorses  Alternative  D with  only  one  exception,  item  12.  We 
propose  that  in  the  best  interest  of  visitors  to  Mt.  Magazine  the  cabins  should  include  kitchen 
facilities.  Many  of  the  areas  covered  by  this  alternative  are  of  special  interest  to  us  and  we 
appreciate  the  involvement  and  hard  work  of  so  many  to  assure  the  development  of  Mt. 
Magazine. 

A.  Your  preference  for  Alternative  D has  been  included  in  the  content  analysis  of  all 
comments  received. 

B.  Your  preference  for  cabins  with  kitchens  prompted  us  to  delete  all  references  to  cabins 
without  kitchens. 

#3  - Mark  Huber,  Alderman  for  City  of  Paris 

In  regards  to  the  redevelopment  of  Mt.  Magazine  I would  like  to  relay  the  concerns  and 
responses  I have  heard  from  the  people  of  Paris. 

The  first  and  foremost  concern  was  the  protection  of  sensitive  or  endangered  species.  The 
general  consensus  was  that  Alternative  D provided  the  protection  to  those  species  far  and  above 
that  which  is  present  at  this  time,  and  would  continue  to  protect  in  the  future.  The  second  most 
voiced  concern  was  the  utilization  of  the  park  to  the  full  benefit  of  all.  Again,  Alternative  D 
offered  the  necessary  facilities  and  areas  that  would  provide  all  with  the  opportunity  to  enjoy  the 
park.  The  third  concern  was  the  assurance  that  a continued  presence  of  park  officials  would  be 
maintained  to  provide  educational  information,  adherence  to  rules,  and  help  if  needed.  Once 
again  Alternative  D provided  for  these  concerns. 

We  believe  that  great  care  has  been  taken  in  considering  the  redevelopment,  years  of  study  on 
the  impact  of  the  habitat  and  in  the  usage  for  education,  and  entertainment  of  the  general  public 
have  led  to  the  best  solution,  Alternative  D. 

We  also  believe  that  Arkansas  has  the  best  State  Parks  in  the  nation,  and  that  judging  from  that 
record  we  are  assured  that  management  of  the  Mt.  Magazine  State  Park  will  be  second  to  none. 

Our  thanks  go  to  all  that  diligently  worked  so  hard  for  so  long  to  provide  us  with  the  prospect 
of  soon  enjoying  our  mountain  to  its  fullest again. 

If  there  is  anything  I or  the  City  of  Paris  can  do  to  expedite  this  proposal  please  contact  me. 
key  in  his  letter 

A.  Your  support  of  Alternative  D has  been  included  in  the  content  analysis  of  all  comments 
received. 
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#4  - John  Williams 

I’d  like  to  thank  everyone  who  has  participated  in  this  process.  I want  to  speak  to  you  a minute 
as  an  individual  and  as  a member  and  some  sort  of  official  of  Mt.  Magazine  Association.  I want 
to  say,  I/we  strongly  favor  rebuilding  the  lodge,  restaurant,  cabins,  and  improved  campgrounds. 
I’ve  studied  the  Draft  Environmental  Impact  Statement  and  feel  FTN  has  adequately  and,  in  fact, 
very  well  addressed  all  the  pertinent  concerns  about  the  effects  the  rebuilding  process  may  have 
on  the  environment.  We  also  strongly  favor  Alternative  D.  Of  course,  I personally  favor  the 
reuse  of  the  old  lodge  site.  I think  it’s  far  enough  off  the  cliff  it  wouldn’t  interfere  with  any  use 
that  may  be  down  on  the  rocks.  We,  of  course,  realize  from  what  we  have  seen  and  heard  that 
rufous-crowned  sparrow  habitat  near  the  old  lodge  site  can  and  will  be  protected  during  the 
development  process.  Through  this  process,  a particular  concern  is  that  the  lodge  facilities  be 
built  with  minimum  negative  impact  on  the  environment.  State  Parks  in  cooperation  with  the 
National  Forest  Service  is  our  best  hope  to  make  sure  it  will  be  done  right.  Campers  love  the 
mountain.  Hikers  love  the  mountain.  Bird  watchers  love  the  mountain.  Hang-gliders  love  the 
mountain.  Horseback  riders  love  the  mountain.  Rockclimbers,  tourists  and  those  other  folks 
love  the  mountain  and  want  to  work  together  to  see  that  this  building  is  built  and  the  mountain 
is  preserved  and  will  stay  beautiful  and  unique  place  that  it  is.  Thank  you. 

A.  Your  preference  for  Alternative  D has  been  included  in  the  content  analysis  of  all 
comments  received. 

B.  Your  preference  for  constructing  the  new  lodge  on  the  old  lodge  site  has  been  included 
in  the  content  analysis  of  all  comments  received. 

#5  - John  Flatte 

My  name  is  John  Flatte.  I’m  a hang-glider  pilot  from  Fort  Smith.  I love  Mt.  Magazine.  I 
spend  a lot  of  time  up  there  camping  and  I don’t  have  any  problems  with  development  on  the 
mountain.  Personally,  my  main  concern  is  the  impact  on  the  wildlife  that  is  up  there.  I 
personally  witnessed  a pileated  woodpecker.  I’ve  stood  10  feet  from  a black  bear.  I’ve  flown 
with  a bald  eagle.  I’ve  really  enjoyed  being  up  there.  Anytime  you  have  a bureaucracy  that’s 
going  to  be  in  control  of  something  you  personally  like  to  do,  you  are  going  to  have  conflict. 
My  main  concern  is  that  the  people  who  are  going  to  oversee  the  hang-gliding  be  able  to  make 
good  decisions  concerning  our  sport.  I’ve  heard  stories  in  the  past  where  they  just  weren’t 
educated  enough  to  make  good  decisions  on  something  that  we  really  know  about.  I;d  just  like 
to  have  some  assurance  that  they  would  work  with  the  pilots.  We  are  all  members  of  a National 
Association  and  we  have  guidelines  and  rules.  I am  not  opposed  to  development.  I would  hate 
to  see  the  pressure  on  the  land.  That  really  seems  like  a whole  lot  of  visitors.  That’s  about  all 
I have  to  say.  Thank  you. 

A.  Your  support  of  developing  facilities  on  Mt.  Magazine  has  been  included  in  the  content 
analysis  of  all  comments  received. 

B.  Your  concern  for  effect  on  wildlife  and  opportunity  for  hang  gliding  have  been  noted. 
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#6  - Matt  Gallagher 

My  name  is  Matt  Gallagher  and  I am  representing  the  Arkansas  Herpetological  Society.  We  at 
the  Society  have  a problem  with  the  EIS;  the  entire  EIS.  After  reviewing  it,  both  I and  several 
other  people  have  come  to  the  conclusion  that  it  is  not  done  correctly.  The  EIS  has  chosen  to 
ignore  the  ecosystem  that  the  mountain  sits  in.  The  2200  acres  on  top  of  the  mountain  are  just 
a small  piece  of  that  ecosystem.  Anything  that  happens  there  is  going  to  affect  what’s  around 
the  mountain.  We  have  already  heard  said  tonight  that  there  would  be  no  adverse  effect  on  the 
shagreen  snail  because  of  what  is  going  to  happen  on  top  of  the  mountain.  I cannot  believe  that. 
The  shagreen  snail  is  going  to  be  affected  no  matter  what  happens.  Other  problems  with  the  EIS 
are  the  data  that  is  contained  therein.  There  is  citations  of  data  from  our  Society,  the  Arkansas 
Herpetological  Society,  that  are  false.  We  did  not  give  that  data,  and  we  did  not  provide  the 
data  that  we  are  accredited  with.  The  best  thing  I can  say  is  that  if  you  take  the  EIS  for  what 
it  says,  then  we  can  stop  the  development  tomorrow.  There  is  one  species  listed  as  a herptile 
species  on  the  mountain  that  doesn’t  occur  anywhere  in  the  state  of  Arkansas,  doesn’t  occur 
anywhere  north  of  the  Coastal  Plain  in  southern  Mississippi  and  it  says  that  it  is  on  the 
mountain.  If  it’s  there  we  can  shut  it  down.  OK?  If  we  are  going  to  do  this  right,  and  I think 
we  ought  to  do  this  right,  then  let’s  do  it  right  from  the  start.  I’m  just  afraid  that  the  EIS  has 
been  ram-rodded  through  in  order  to  get  this  state  park  on  the  mountain  as  fast  as  possible.  It’s 
going  to  be  there.  I am  not  going  to  fight  that.  I realize  it  will  be  a state  park,  but  we  have  got 
to  do  it  right  if  we  are  going  to  do  it.  Thank  you. 

A.  Ecosystem  size  varies  by  its  components.  The  social  part  of  the  ecosystem  includes  those 
counties  or  parts  of  counties  in  which  the  effects  of  a given  project  are  identifiable. 
Likewise,  the  project  affects  the  biological  community  of  the  mountain,  as  opposed  to 
that  of  a 5-county  area.  Surveys  and  studies  deal  with  the  affected  environment  - not  that 
environment  reasonably  beyond  the  reach  of  the  effects. 

B.  The  Magazine  Mountain  shagreen  is  a terrestrial  species  found  on  slopes  of  the 
Mountain,  and  there  is  no  indication  that  it  will  be  affected  by  activities  on  the  top  of  the 
Mountain. 

C.  The  data  referred  to  was  taken  from  an  article  in  the  1989  issue  of  the  Newsletter  of  the 
Arkansas  Herpetological  Society. 

#7  - Keith  Olsen 

First  of  all,  my  name  is  Keith  Olsen.  I’m  speaking  to  you  as  a past  president  of  Booneville 
Chamber  of  Commerce  and  I have  done  quite  a bit  of  work  on  Mt.  Magazine  in  regard  to 
helping  your  study  with  being  Chairman  of  the  Booneville  Sewer  and  Water  Commission.  I 
want  to  thank  you  all  very  much  with  what  you  have  come  up  with.  In  my  opinion,  the  perfect 
alternative  to  the  Mt.  Magazine  development.  Another  person  I would  like  to  thank  very  much 

is  a man  who  I call  the  iron  horse  and  that  is  Frank  Willems.  Frank,  I know Another  thing 

I would  like  to  say  is  that  I am  in  full  support  of  what  your  study  has  shown.  I think  you  have 
done  a thorough  job  on  it.  I know  what  work  you  have  done  because  I have  had  a lot  of  phone 
calls  on  different  things  that  have  involved  the  mountain,  like  the  waterline  and  everything.  The 


G-124 


other  thing  I’d  like  to  bring  up  in  this  meeting  that  I haven’t  heard  much  about  it.... I have 
traveled  the  United  States  and  one  of  the  greatest  National  Parks  that  I have  ever  been  in  is 
Yosemite  National  Park.  Mt.  Magazine,  no  matter  how  grand  we  think  it  is,  cannot  compare 
to  Yosemite  National  Park.  There  is  rock  climbing  going  on  there  year  around.  There  are 
spectators  that  watch  it.  Millions  of  spectators  watch  that  every  year  up  there.  Hang-gliding. 
I never  get  up  at  the  crack  of  dawn.  But  I get  up  when  I go  to  Yosemite  National  Park. 
Hopefully,  the  study  that  you  all  have  done  will  cooperate  well  enough  with  the  hang-gliders, 
the  campers  and  everything  where  this  will  be  a paradise  for  everyone.  I’ve  heard  this  about 
the  snail.  I’ve  lived  in  Booneville,  Arkansas  since  I was  three  years  old.  I have  been  on  Mt. 
Magazine  hundreds  of  time.  There  has  yet  been  a person  here  to  show  me  the  snail  and  if  you 
don’t  put  something  up  there  nobody  is  going  to  see  it  to  know  what  we  are  even  talking  about. 
Thank  you. 

A.  Your  support  of  Alternative  D has  been  included  in  the  content  analysis  of  all  comments 
received. 

#8  - Charles  Selman 

My  name  is  Charles  Selman.  Thank  you  for  the  opportunity  to  speak  tonight.  Several 
comments  have  been  made  about  the  speed  at  which  this  thing  has  been  going  and  it  kind  of 
reminds  me  of  a story.  There  was  a retired  soldier  here  a while  back.  When  he  got  out  of  the 
University  at  an  early  age  he  was  stationed  in  Mountain  View,  Arkansas.  Where  Ms.  Karen 
Lackey,  one  of  our  Commissioners  drove  down  tonight  from.  Of  course  you  didn’t  have  any 
television  in  those  days.  Radio  reception  wasn’t  any  good.  And  they  didn’t  get  newspaper 
delivery.  And  some  of  those  folks  only  came  into  town  about  once  every  six  months  to  get 
some  provisions  to  take  back  out  to  feed  the  family.  Of  course  when  they  got  home  all  the 
neighbors  gathered  around  to  find  out  what  was  going  on  in  the  world.  Well,  this  old  boy  made 
his  semi-annual  trip,  got  home  and  sure  enough  all  the  neighbors  gathered  around  and  wanted 
to  know  what  was  going  on.  He  said,  well  he  found  out  there  was  a young  man  by  the  name 
of  John  F.  Kennedy  running  for  President.  He  was  a Catholic.  And  he  heard,  rumor  was  that 
he  kept  holy  water  in  his  commode.  One  of  his  neighbors  said,  "What’s  a commode?"  He  said, 
"Hell,  I don’t  know.  I ain’t  no  Catholic."  It  does  not  appear  to  me  that  this  thing  has  moved 
too  rapidly.  And  I think  everyone  who  has  reviewed  your  studies  agree  with  your  Option  D as 
an  alternative.  I don’t  see  anything  wrong  with  it.  I don’t  think  there  is  anybody  in  Paris  that 
I have  talked  to,  or  in  the  State  of  Arkansas,  that  has  any  opposition  to  it.  Thank  you. 

A.  Your  support  of  Alternative  D has  been  included  in  the  content  analysis  of  all  comments 
received. 

#9  - Mark  Stump 

Thanks.  I’m  Mark  Stump  from  Rogers,  Arkansas.  I spoke  here  before  representing  the  Ft. 
Smith  Hang-gliding  Association  a couple  of  years  ago  and  appreciate  John  Flatte’s  comments. 
I’m  here  tonight  to  try  to  represent  a group  that  I feel  like  I’m  the  self-appointed  head  of.  And 
that’s  the  people  that  camp  at  Mt.  Magazine  almost  every  weekend.  They  might  not  be  here 
tonight.  If  they  are,  there  is  very  few  of  them.  They  have  to  drive  a long  way  to  camp  at  a 
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special  place  that  is  primitive.  It  is  a no-fee  area,  and  they  like  it  the  way  it  is.  The  pictures 
that  Rob  showed  of  people  on  the  mountain.  They’re  up  there  because  they  like  it  how  it  is. 
I think  some  development  is  good.  But,  I also  believe  that  there  should  be  some  places  where 
the  people  can  go  that  they  don’t  have  to  pay.  They’re  going  to  be  the  casualty  of  this 
development.  There  will  no  longer  be  free  camping  on  Mt.  Magazine.  It  will  become  a $10 
a night  campsite  just  like  all  the  state  parks.  I believe  there  is  a way  to  bring  tourism  and 
economic  development  to  the  top  of  the  mountain  with  maybe  development  of  the  lodge.  But, 
please  do  not  exclude  the  people  who  are  camping  u there  and  enjoying  the  mountain  for  that 
purpose.  There  is  no  such  place  as  a no-fee  area  in  the  state  parks,  and  I just  appreciate  the 
Forest  Service  for  allowing  us  to  have  the  use  of  it  that  we  have  for  the  last  14  years,  fighting 
fires  with  them,  looking  for  lost  campers  and  just  having  a great  time.  So,  think  about  an 
alternative  for  people  to  the  people  who  camp  30-60  nights  a year.  Thank  you. 

A.  Your  preference  for  free  camping  has  been  included  in  the  content  analysis  of  all 
comments  received.  Please  note.  Free,  primitive  camping  is  allowed  on  approximately 
90,000  acres  of  undeveloped  land  in  the  Magazine  Ranger  District. 

m - Bill  Grist 

Thank  you.  I am  Bill  Grist,  Logan  County  Judge.  I appreciate  the  opportunity  to  get  in  here 
and  talk  to  you  a little  about  this.  I think  Plan  D is  a very  good  plan.  I haven’t  had  much  time 
to  go  through  it  a lot,  but  what  I’ve  seen  I like.  So,  I ditto,  Mark,  your  comments.  I guess  that 
"D"  stands  for  ditto.  It’s  good  to  see  everybody  out  here.  The  crowd,  the  number  of  people 
here  shows  your  interest.  I hope  you  stay  interested  in  the  program.  I hope  you  help  to  see  it 
through.  If  there  is  anything,  any  time,  that  anybody  needs  out  of  the  Judge’s  office,  either 
Booneville  or  Paris,  just  give  us  a call.  We’ll  be  glad  to  help.  Thank  you. 

A.  Your  support  of  Alternative  D has  been  included  in  the  content  analysis  of  all  comments 
received. 

# 11  - Stewart  Scoggin 

Thank  you.  I am  Stewart  Scoggin,  Superintendent  of  Schools  in  Booneville.  And,  again  I 
would  like  to  echo  what  the  people  before  me  have  said.  Looks  like  to  me  there’s  been  a lot 
of  work  that  has  gone  into  this  process.  And,  that  we  support  the  development  of  Mt. 
Magazine.  And  I guess  that  as  much  as  anything  else,  I’m  an  advocate  for  the  young  children 
of  this  area.  One  only  has  to  travel  to  state  parks  in  our  beautiful  state.  I’m  a native  of 
Murfreesboro.  They  have  an  excellent  interpretive  program  down  there.  I’m  a former 
Interpretive  Ranger  with  the  Corps  of  Engineers  and  I guess  some  of  the  most  warm  thoughts 
that  I have  are  working  with  young  people.  I think  many  times  the  Interpretive  Rangers  and 
staff  can  show  what  is  beautiful,  what  God  has  put  here  on  Earth  for  us  to  enjoy.  The  said 
thing,  Mt.  Magazine  as  it  is  now,  very  few  young  people  without  an  interpreter  really  can’t  see 
the  joy  and,  really,  it  really  hinders  what  I think  the  potential  is  for  young  people  in  Arkansas. 
So,  I would  definitely  support  this.  And,  it  is  good  that  Paris  and  Booneville  can  enjoy  and 
agree  on  something. 
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A.  Your  support  of  Alternative  D has  been  included  in  the  content  analysis  of  all  comments 
received. 

#12  - Jewell  White 

I relinquish  my  time  to  someone  else,  except  that  I am  for  Alternative  D,  let’s  do  it. 

A.  Your  support  of  Alternative  D has  been  included  in  the  content  analysis  of  all  comments 
received. 

#13  - Allen  Mueller 

Thank  you  very  much.  Good  evening.  I am  Allen  Mueller,  Field  Supervisor  of  the  U.S.  Fish 
and  Wildlife  Service  office  in  Vicksburg,  Mississippi.  We’ve  been  working  with  the  Forest 
Service  and  the  Arkansas  Department  of  Parks  and  Tourism  and  their  consultants  on  the  Mt. 
Magazine  park  proposal  for  several  years.  During  our  work,  we  have  come  to  recognize  that 
Mt.  Magazine  is  a very  special  place.  Not  only  because  of  its  historical  and  economic  place  in 
the  local  communities  and  its  striking  vistas,  but  also  because  of  its  unique  biological 
communities.  Mt.  Magazine  is  the  home  of  over  45  rare  species,  mostly  plants  and 
invertebrates.  Now,  only  one  of  these,  the  Mt.  Magazine  shagreen  is  only  the  federal 
endangered  species  list.  Together,  they  form  a unique  ecosystem  that  is  a product  of  Mt. 
Magazine’s  long  isolation  from  other  habitats.  In  recognition  of  the  unique  biological  value  of 
this  ecosystem,  the  Fish  and  Wildlife  Service  has  designated  the  North  Rim,  portions  of  the 
summit,  the  summit  plateau,  and  Bear  Hollow  as  Resource  Category  1 Habitat.  This  designation 
was  made  using  the  Fish  and  Wildlife  Service’s  mitigation  policy.  It  means  that  we  consider 
those  areas  as  unique  and  irreplaceable  on  a national  scale.  This  is  not  a regulatory  designation. 
Its  purpose  is  to  advise  potential  developers  of  the  unique  value  of  this  site,  and  to  guide  the 
Fish  and  Wildlife  Service  in  recommendations  that  we  make  regarding  any  proposals  in  the  area. 
Our  planning  goal  for  Resource  Category  1 habitat  is  no  loss  of  existing  habitat  value.  This 
designation  is  not  made  lightly.  It  serves  to  demonstrate  the  high  value  placed  on  this  site.  In 
this  case,  the  presence  of  there  are  Resource  Category  1 habitat,  if  properly  presented  to  the 
public  through  interpretive  displays,  could  contribute  in  a positive  way  to  the  overall  success  of 
the  park.  The  proposed  park  design,  that  is  Alternative  D,  has  been  very  carefully  and  skillfully 
developed  to  provide  a park  with  the  minimum  adverse  impacts  to  the  mountain’s  unique  living 
resources.  However,  to  further  minimize  potential  adverse  impacts  to  sensitive  habitat,  we 
recommend  that  the  new  lodge  be  constructed  at  the  old  lodge  site,  and  that  the  waste  water  be 
pumped  down  to  the  1600  foot  elevation.  If  the  Bear  Hollow  lodge  site  is  used  without  the 
piped  discharge,  the  invertebrate  community  living  in  Bear  Hollow,  which  is  Resource  Category 
1 habitat,  could  be  adversely  impacted  by  the  mountaintop  discharge  of  wastewater.  Because 
of  the  limited  area  on  top  of  the  mountain,  any  development  can  be  expected  to  cause  some 
adverse  impacts.  Accordingly,  we  recommend  that  the  19th  century  homestead,  which  does  not 
appear  to  be  essential  to  the  park’s  success,  be  deleted  or  reduced  to  the  smallest  possible  size. 
In  closing,  I would  just  like  to  say  that  we  think  the  staff  of  the  Forest  Service  and  the  Arkansas 
Department  of  Parks  and  Tourism  and  their  consultants  have  done  a great  job  with  this  proposal 
and  with  the  environmental  impact  statement.  If  the  operation  of  the  park  lives  up  to  the  quality 
of  the  park  planning,  then  the  citizens  of  Arkansas  should  have  an  excellent  facility  for  many 
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years  to  come.  Thank  you  for  the  opportunity  to  make  this  statement.  (Mr.  Mueller  submitted 
a written  statement  which  can  be  seen  as  # of  the  written  responses). 

A.  Mr.  Mueller  read  a prepared  statement  from  the  Fish  and  Wildlife  Service.  Please  refer 
to  responses  made  to  these  comments  in  their  written  form. 

#14  - Richard  Gordon,  Jr. 

I’m  Richard  Gordon.  I’m  President  of  the  Public  Awareness  Committee,  which  is  a non-profit 
corporation.  On  my  board  is  the  Mayor  of  Ft.  Smith,  County  Judge,  people  from  the  Chamber 
of  Commerce,  the  Van  Buren  schools,  the  Greenwood  schools,  the  Ft.  Smith  schools  and  other 
dignitaries  including  people  from  the  Westark  Community  College.  We’re  interested  in  tourism. 
We’re  interested  in  the  environment.  We’re  interested  in  recreation.  One  of  the  main  things 
that  we  are  interested  in  is  that  the  park  system,  along  with  the  U.S.  Forest  Service,  set  up  some 
kind  of  Environmental  Center.  We  need  to  train  our  teachers,  we  need  to  train  our  students, 
this  has  been  alluded  to,  and  we  also  need  to  train  the  applicants.  And,  I think  we  could  set  this 
up  to  where  this  is  a tremendous  opportunity  for  the  entire  state.  I think  this  will  also  help  you 
in  your  funding.  Again,  we  have  worked  with  all  of  you  in  the  Forests.  We’ve  worked  with 
all  governmental  agencies.  And,  we  have  found  out  in  the  past  when  we  have  reasonable  people 
working  together,  you  can  come  up  with  reasonable  solutions,  and  we  want  to  make  sure  that 
all  of  the  users  that  are  now  enjoying  Mt.  Magazine  will  be  able  to  continue  to  do  so.  We  also 
want  to  make  sure  that  the  enforcement  is  there  to  keep  from  damaging  the  wildlife  and  the 
habitat.  One  of  the  problems  we  have,  and  I am  sorry  but  we  do  not  have  to,  but  I would  like 
to  see  someone  from  the  Arkansas  Game  and  Fish  Commission.  One  of  the  problems  the 
Arkansas  Game  and  Fish  Commission  have  is  that  they  are  underfunded,  and  they  do  not  have 
the  enforcement  people  that  they  need,  and  we  have  been  pushing  this  for  years.  So  again,  we 
have  got  to  make  sure  that  we  don’t  damage  what  we  have  got.  And  we  need  to  set  this  up  as 
an  educational  center.  Again,  we  will  work  with  you  in  every  way  we  can  possibly.  Thank 
you,  sir. 


A.  Mr.  Gordon  provided  written  comments.  Responses  were  made  to  his  written  comments. 
#15  - Gerald  Otmer 

You’ll  have  to  excuse  me.  I just  came  from  work  and  am  a little  late  getting  here.  What  I 
wanted  to  say  is  that  I got  a little  mountain  of  my  own.  I overlook,  right  out  my  door  there, 
I look  at  Mt.  Magazine.  It’s  very  beautiful,  and  I came  here  14  years  ago  a pretty  sick  man. 
I’m  probably  senior  resource  Captain  in  American  today,  yesterday,  and  the  day  before 
yesterday.  When  I cam  here  we  had  beautiful  animals.  We  got  leopards,  they  say  they  got  no 
panthers,  but  we  have  one  up  there  that  lives  by  me.  We  got  an  eagle.  We  got  quite  a few 
things.  I’ve  noticed  that  I’ve  been  away  for  a few  years  again,  back  at  sea,  I came  home  and 
I note  that  they  came  back.  And,  it  seems  to  me  that  you  can’t  hurt  the  environment  unless  you 
really  destroy  it  from  the  roots  up.  And,  if  you’re  real  careful,  when  you  build  something,  you 
don’t  have  a problem.  And  that’s  the  way  I’m  building  a new  house  on  my  place  so  that  I don’t 
hurt  the  environment.  I don’t  hurt  those  little  things  they’re  talking  about,  them  little  snails. 


We  don’t  have  them  in  the  ocean,  incidentally.  We  have  bigger  things.  But,  I,  when  I came 
up  here  I was  hoping  they  would  have  a coffee  shop  up  on  top  of  that  mountain  and  I hope  they 
go  back  and  build  something  up  there.  I believe  it’s  the  best  thing  could  happen  to  this  area. 
You  can’t  hurt  the  environment  if  you  just  take  it  a little  easy.  That’s  all  I wanted  to  say. 

A.  Your  support  of  State  Park  development  has  been  included  in  the  content  analysis  of  all 
comments  received. 

#16  - Representative  Frank  Willems 

The  shame  that  I have  to  go  through  sometimes,  just  to  be  recognized.  (Laughter).  Thanks  for 
inviting  me.  Quite  late,  but  anyway  I appreciate  it  very  much.  Whatever  it  is  I’m  about  to  do 
I hope  it’s  not  what  I’m  thinking  I could  do.  (Laughter).  Anyhow  I’m  proud  that  we’re  here 
with  Parks  Department  and  the  Forest  Service  and  the  rest  of  you.  I’m  deeply  gratified  by  this 
meeting  that  we  are  having  here.  And  also,  I’m  very  happy  that  people  are  talking  with  each 
other  and  working  together  and  looking  forward,  and  trying  to  work  things  out.  And,  I hope. 
I can’t  ever  see  it  possible  that  we  can’t  have  disagreement  without  being  disagreeable.  And  I 
have  been  guilty  of  one  time  or  so.  Again,  I apologize.  My  wife  says  I’m  guilty  of  that  quite 
often.  I’ve  asked  her.  (Laughter).  Anyhow,  I’ve  heard  a lot  of  the  different  phrases,  sayings 
tonight.  I noticed,  gentlemen,  that  you  have  tuned  in,  you  are  looking  at  the  possible  problems 
that  might  exist,  and  I’m  quite  sure  there  are  problems  that  could  exist.  But  I’ve  been  here  a 
little  while,  longer  than  some  would  hope  for  me  to  have  been.  But,  I’m  here  yet.  And  I’m  a 
little  bit  taken  with  the  Mt.  Magazine  project.  I think  of  the  most  beautiful  thoughts  I can  think 
of  aside  from  (laughter).  I think  that  this  is  the  most  beautiful  mountain  and  beautiful  scenery, 
the  most  beautiful  place  in  the  whole  wide  world  as  far  as  I’m  concerned.  I am  very  serious 
about  that.  We  are,  I think,  God  has  blessed  us,  blessed  us  beyond  any  measure  that  we  can 
express  because  we  have  as  Superintendent  Scoggin  said.  I echo  his  opinions  about  this.  We 
have  the  greatest  people  on  earth  here.  I think  the  people  in  this  country,  this  area,  are  very 
very  wonderful  people.  They  work  hard,  they  bring  a value  of  life  that’s  not  that  unusual  for 
this  country  or  this  state,  but  it  is  very  unusual  in  that  they  all  work  together.  If  you  can  get 
a project  started  you  watch  them;  they  work  together.  And  that’s  the  beauty  part  of  it,  that’s 
the  most  beautiful  thing  of  all  is  the  business  of  working  together  to  accomplish  the  goals  to 
work  for  the  better  of  all  people.  I don’t  ever  have  much  inclination  to  make  one  of  those 
famous  speeches.  The  most  famous  speeches  are  a very  few  words  or  less,  so  I shouldn’t  be 
doing  that.  I do  have  to  express  my  thanks  to  all  of  you.  Whether  or  not  this  comes  about. 
But  I also  want  to  say  there  is  one  thing  that  I have  not  heard  people  too  much  about.  And  I 
appreciate  very  much  that  the  hang  gliders  and  the  rockclimbers  and  the  people  that  work  with 
the  geology  are  very  interested.  They  should  be,  it’s  their  profession.  They  love  to  do  it. 
Others  have  good  reason  because  they  enjoy  it.  Any  time  you  get  me  up  in  one  of  those  hang- 
gliders  both  of  us  is  going  to  be  in  trouble  because  you’ll  have  to  go  with  me.  But  we  do  need 
to  work  together  to  achieve  the  goal  that  we  set  out  for  us.  And  I think  that  goal  is  the 
accomplishment  of  a park  on  Mt.  Magazine.  We  have  worked  so  hard  to  get  this  far,  and  its 
been  a long  time.  I’ve  been  in  office,  I hate  to  tell  you  this,  no  I love  to  tell  you  this,  I think 
you  have  made  possible  for  me  to  be  in  this  office  this  long;  twenty  years.  Don’t  seem  that 
long.  Some  of  my  neighbors  say  it  seems  a lot  longer,  but  that’s  another  story.  But,  it  is  to 
me,  it’s  one  of  the  finer  things  that  we  can  do  for  ourselves,  to  work  together  and  to  show  the 


G-129 


people  that  we  don’t  want  this  to  [unintelligible]  the  ecology  and  ecological  movement,  which 
I am  100%  for.  I’m  an  ex-farmer.  No  one  is  any  more  qualified,  no  one  wants  to  see 
ecological  balance  in  action  more.  Most  of  the  good  farmers,  the  dirt  farmers  are  that  way. 
There’s  some  that  aren’t.  But  mostly  they  are.  But,  we  don’t  want  to  see  a city  dump  on  Mt. 
Magazine.  We  want  to  see  it  beautiful  and  clean  and  redundant  with  beautiful  flowers  and 
grasses  and  things  like  that.  Things  that  nature  wants  us  to  have.  And  you  can  see  that  I think 
beauty  is  in  the  eyes  of  the  beholder.  When  I behold  Mt.  Magazine,  it’s  beautiful  when  you 
look  at  the  sky-line,  when  you  look  at  the  clouds,  when  you  look  at  the  people.  When  you  see 
a hang-glider  swooping  around  so  beautiful  like.  That’s  precious.  A bald-eagle  is  precious. 
By  the  way,  my  neighbor  called  and  said  there’s  an  eagle  hanging  on  our  barbed-wire  fence. 
My  wife,  the  wonderful  person  she  is,  called  the  Game  and  Fish.  And  they  sent  a scout  out  to 
look  for  the  bald-eagle  that  was  hanging  in  the  fence,  which  was  not  a bald-eagle,  it  was  an  owl. 
And  he  was  tied  up  in  that  fence.  You  learn  something  about  owls.  That  owl  was  very  much 
alive.  He  almost  ate  that  Game  and  Fish  official.  But,  they  got  him  loose  and  they  took  him 
to  a safe  place  and  they  turned  him  loose.  And  that’s  the  kind  of  people  we  have  in  this  county. 
That’s  the  kind  of  people  we  have  in  this  area.  That’s  the  kind  of  people  that  would  rescue  a 
person  or  animal  that  wouldn’t  do  no  damage  in  order  to  save  their  lives  and  bring  them  back 
to  nature.  That’s  the  kind  of  people  I’m  proud  to  be  associated  with.  Thank  you  for  listening. 
God  bless  all  of  you. 


A. 


Thank  you  for  your  support  and  comments. 
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Mr.  Lynn  Neff 


Forest  Supervisor 
Ozark-St.  Francis  National  Forests 
P.O.  Box  1008 
Russellville,  AR  72801 

RE:  Logan  County  - General 
Section  106  Review  - USFS 
Report  Entitled  "A  Cultural  Resources 
Assessment  and  Archeological  Survey  of 
Selected  Areas  of  the  Proposed  State  Park 
izine,  Logan  County,  Arkansas" 


My  staff  has  reviewed  the  referenced  report  of  investigation.  It  is  thorough,  comprehensive, 
and  well  written.  We  also  concur  with  the  archeologist’s  findings  and  recommendations, 
although  archeological  testing  for  National  Register  eligibility  may  not  be  necessary  in  some 
cases  (e.g.,  the  Ben  Brown  House,  Springs  & CCC/WPA  Picnic  Area  (3L0429)  and  Sion 
House’s  Farm  and  Graves  (3L0431)).  Eligibility  determinations  on  some  properties  may  be 
made  with  existing  data. 

Regarding  the  Section  106  review  process,  we  recommend  that  a Memorandum  oi 
Agreement  (MOA)  and  a Treatment  Plan  for  Historic  Properties  be  negotiated  among  the 
Forest  Service,  the  Advisory  Council  on  Historic  Preservation,  and  this  office.  The  Arkansas 
Department  of  Parks  and  Tourism  may  serve  as  a consulting  party.  If  human  remains  will 
be  affected,  the  Forest  Service  should  also  follow  the  guidelines  and  procedures  for 
implementing  the  Native  American  Grave  Protection  and  Repatriation  Act  (NAGPRA),  the 
Advisory  Council’s  procedures  set  forth  in  Policy  Interpretation  Memorandum  89-1,  and  the 
guidelines  developed  for  the  Arkansas  burial  law  (ACT  753). 

Thank  you  for  your  interest  and  concern  for  the  cultural  heritage  of  Arkansas.  We  look 
forward  to  working  with  you  on  this  project.  If  you  have  any  questions,  please  contact 
George  McCluskey  of  my  staff  at  (501)  324-9880. 


1500  Tower  Building  • 323  Center  • Little  Rock.  Arkansas  72201  • Phone  (501)324-9150 

Fax  (501)  324-9154 

A Di\ision  of  the  Department  of  Arkansas  Heritage 


Sincerely, 


Cathy  Buford 
State  Historic  Preservation  Officer 
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cc:  Advisory  Council  on  Historic  Preservation 
Arkansas  Department  of  Parks  and  Tourism 
SPEARS,  Inc. 
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